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Bliss chooses TIMKEN’ bearings for extra-big loads 
in world’s largest knuckle-joint press 


~~. N its customer needed a 
press to coin cups for artillery 
shell cases, Bliss created the largest 
knuckle-joint press ever built—a 4000- 
ton giant that not only costs less, but 
actually outproduces a greater-capac- 
ity press in this application. 


Bliss engineers specified Timken 


tapered roller bearings on press drive 


shaft and flywheel because Timken 
bearings have the capacity for un- 
usually heavy loads, are built for long 
trouble-free life. 

Full line contact between rollers 
and races gives Timken bearings 
their remarkable load-carrying ca- 
pacity. Made of Timken fine alloy 
steel, they normally last the life of 
the machine. 

Tapered construction enables 
Timken bearings to carry any com- 
bination of radial and thrust loads. 
They hold shafts rigid—keep moving 
parts in proper alignment. Effective 
closures retain lubricant and keep out 
destructive dirt, so that maintenance 
is reduced to a minimum. Manufac- 
tured to extreme limits of precision 
and finished to incredible smooth- 
ness, Timken bearings practically 
climinate friction. 


In every machine you build or buy, 
pe ronbers HERE'S HOW E. W. BLISS 

get all the advantages only Timken COMPANY mounts the 
bearings can give you—look for the Z ——— flywheel of their No. 
é 33 press on Timken 

: ; ae bearings, for extr 
ing. The Timken Roller Bearing =. : 2 ao? iio cdaaien lene 
Company, Canton 6, Ohio. Canadian Se 14% | ity and long, trouble- 


free bearing life. 


trade-mark ‘“Timken” on every bear- 


plant: St. Thomas, Ontario. Cable 
address: “TIMROSCO”, 


This symbol on a product means 
its bearings are the best 


TIMKEN ¢ 


TAPERED ROLLER BEARINGS ROLL THE LOAD 
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SUPERALLOYS for supersonic performance VACUUM MELTING 


provides these properties 


We develop them. And through modern vacuum melting produce them e High temperature 
to the closest possible limits of chemical control and uniformity of mechanical paiieaeee? egy 
properties for use in such critical components as aircraft turbine blades, RT SS ll 
buckets and skin material for missiles and rockets. UDIMET 500, one of Brecios chimionl contre! 
our well established vacuum melted alloys, combines unsurpassed Longer stress-rupture life 
stress-rupture life with excellent ductility and fatigue strength in the 1200°F Increased tensile strength 
to 1800°F range. At 1200°F, for example, its tensile strength is 180,000 psi pea nea 
at 1600°F, 100,000 psi. For further information on Udimet and other Grecter depart vesldtenes 
superalloys write to Utica Metals Division, Kelsey-Hayes Co., Utica 4, N. Y. Greater creep properties 


KELSEY-HAYES 


Automotive, Aviation and Agricultural Parts « Hand Tools for industry and Home. 
15 PLANTS: Detroit and Jackson, Michigan; Los Angeles; McKeesport, Pa.; Springfield, Ohio (Speco Division); Utica, N.Y. 
(Utica Drop Forge and Tool Division); Davenport, Ia. (Farm Implement and Wheel Division); Windsor, Ontario, Canada. 
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They got what they wanted with 


DANIYX 


PRESSES 


8. High precision | 


; fe expectatcy off 


d by 80%. 


syou want speed, , big volume 
d small unit cost, youll = iat you Want 


tt lis catalog with all the details 
, ee press specifications and 
drawings. Write today to DANLY 
HINE SPECIALTIES, INC., 2100 

‘ S-Laramie Aven Chicago 5Q, lll. 








Loewy testing and firing stand for Vanguard launching vehicle. Scale model of Loewy launching plat- 


form and rocket stand and the Martin 
Company's Vanguard rocket. (On dis- 
play for the duration of the Geophysical 
Year at the IBM Vanguard Computing 
Center, Washington, D.C.) 


Loewy plays vital role in 3 major rocket and missiles projects .. . 
VIKING VANGUARD SHAKER 


Three important rocket and missiles projects have drawn 
upon the outstanding engineering skills of Loewy-Hydropress. 
For “*Project Shaker,’’ Loewy designed and is now con- 
structing an enormous simulator to duplicate ship motions. 
The launching platform which Loewy created primarily for 
Vanguard first proved its effectiveness in firing and launching 
several of the Viking rockets. But it is Vanguard, certainly 
the most significant undertaking in the history-making Inter- 
national Geophysical Year, that is particularly noteworthy 
at this time. 


A few days prior to the start of the IGY our testing and 
firing stand, heart of our installation, was erected on top of 
the launching platform at Cape Canaveral, Fla. Remarkably 
sensitive and accurate, it will share the responsibility with 
the Martin Company’s Vanguard launching vehicle for placing 
the instrument-packed satellite in its earth-circling path. 


The functions of the testing and firing stand are multi- 
various. It anchors the rocket exactly in its vertical position, 
helps support it under wind loads, weighs it and its liquid 
fuel while fueling takes place, supports its first-stage engine, 
measures its tremendous thrust and, finally, at the moment 
of firing, releases it skyward. 


Loewy-Hydropress specializes in static and flight firing 
structures, test stands, shipboard launchers, and ship motion 
simulators. For these projects, as for all our undertakings, 
the vast facilities of Baldwin-Lima-Hamilton are entirely at 
our disposal. Including Loewy, five B-L-H divisions are 
suppliers to missiles or rocket projects. 


It is likely that your work in these fields can benefit from 
our skills and experience. Why not write to our Missiles 
Section, Dept. H-1l. 


Loew y-Hiydaropress Division 


BALDWIN : LIMA: HAMILTON 


111 FIFTH AVENUE, NEW YORK 3G, N.Y. Rolling mills 


Hydraulic machinery ¢ Industrial engineering 























Primary Reduction in the center sec- 
tion, by helical bevel pinion and gear. 





Second Reduction in the drive wheel 
—a sun gear splined to the axle shaft 
and three planet gears driving an in- 
ternal gear in the inner periphery of 
the wheel, as close as possible to the 
point where tractive effort is applied. 


Two types: steering and non-steering. 
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ideal final drive for 


ww Check the amazing performance 
records set by this unique 


’ CLARK Planetary Axle 












e Excavator-cranes and other heavy-duty industrial machines ¢ Tractor 
Shovels, Bulldozers and similar construction equipment ¢ Tandem Drive 


Units in all applications. 


You’ve never, in all probability, 
seen anything quite like this extra- 
ordinary performer, for the reason 
that there isn’t anything just like it. 


Look at this record of the Clark 
Planetary Axle— 


e 70% LESS TORQUE LOAD ON SHAFTS 
—planetary drive assembly takes 70 
per cent of the torque load off the axle 
shafts. Result: shaft wind-up and surge 
are practically eliminated—and broken 
shafts are virtually unknown. 


® LIGHTER WEIGHT—YET STRONGER— 
severest torque loads are handled 
easily by shafts and gears actually 
smaller in size and therefore consider- 


pre eee ee ee wee ee oe oe oe _ —_— —_ 


' 





EQUIPMENT 


Please send illustrated bulletin on the Clark Planetary Axle 


ably lighter in weight than other axles 
of equal capacity 
@ ROAD SPEEDS UP TO 30 MPH—big 
time-savings in job-to-job travel 
Important: A number of operators, 
faced with difficult hauling condi- 
tions, have converted equipment of 
conventional type by installing 
Clark planetary axles—with re- 
markable success 

Doesn’t it make complete good 
sense to find out about this remark- 
able piece of equipment—and how 
it may solve your problem? The 
coupon will get you prompt delivery 
of full information. 


CLARK EQUIPMENT COMPANY + AXLE DIVISION, Buchanan 12, Michigan 


Posit 
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CAN’T HIDE 
BEHIND THIS 
SQUARE CUT 











“WHEN YOU DIVIDE YOUR FORGING STOCK 
WITH A “BUFFALO” BILLET SHEAR 


The time to detect porosity or “pipes” in your stock is before 


the forging, not afterwards, and that’s one of many ways “Buffalo” 



















Billet Shears save money. 

The knives penetrate only “4,”, localizing a sharp, vertical 
fracture — perfectly square, without the “smearing” present on 
sawed or burned faces. This enhances visual inspection and prevents 
many a forging ‘reject’. 

Other savings with “Buffalo” Billet Shears are high cutting 
speeds — elimination of gas and burner expense — maintenance of 
uniform weight in billets—and minimum operating cost over 
the years. 

11 sizes are ready to meet your needs, the smallest handling 214” 
rounds or 2” squares at 30 strokes per minute — the largest handling 
10” rounds or 9” squares at 6 strokes per minute. All have the “Q” 
Factor* of engineering and workman- 


ship that provides trouble-free satis- 





540 PER HOUR! 


That’s the output of a 
“Buffalo” No. 15 Billet 
Shear dividing 7” square 


faction and long life in every “Buffalo” 
product. Write for Bulletin 3295-C and 
see how these Quality features can save 


you money. : 
J y stock in a large plant. 


Machine has automatic feed 


*The “OQ” Factor —the built-in Quality table and back gage. Above 


which provides trouble-free satisfac- is a No. 17 Shear, largest 


; , in the line. 
tion and long life. 


LJ EIR Byes 


BUFFALO FORGE COMPANY 


534 Broadway e Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


DRILLING PUNCHING SHEARING BENDING 
ORDNANCE 
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—— RADAR THAT PUTS 
SY) THE FINGER ON STORMS 


Man’s newest ally in his eternal battle with the ele 
\ ments is Raytheon Storm Detector Radar. Already, 
military versions of this radar are providing invalu- 
able help in tracking destructive storms and in 
issuing timely advance warnings. Next year 39 new 
units are scheduled to keep watch around-the-clock 
for the U. S. Weather Bureau 


Each radar pinpoints storms in a 300,000 square 
mile area, “sees” drizzle, snow, fog or probes deep 
into the heart of a rain-lashed hurricane. 


—_ 


Here is another example of 
how military and civilian 
electronics are teaming-up 
to help safeguard America. 





Excellence in Electronics 


RAYTHEON MANUFACTURING COMPANY, WALTHAM 54, MASS. 
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Avco today 


Avco makes the 
"business end”’ 
of the ICBM 


How to keep the intercontinental ballistic nose 
cone from blazing into white heat and vapor- 
izing completely, is it re-enters the earth’s 
lower atmosphere, has been one of the biggest 
problems facing missile developers. Aveo 
Research and Advanced Development scientists 
have solved this problem in the laboratory. 
With a device called a “shock tube,” they have 
simulated 18,000 mph speeds and 15,000 degree 
temperatures to study what happens to a missile 
during re-entry. They have produced re-entry 
information which has enabled Aveo engineers 
to design and construct an experimental nose 
cone for the Air Force Titan missile. Another 
breakthrough by the Research and Advanced 
Development Division of Aveo. 


THIS IS AVCO 


Avco today is a diversified organization whose 
products include aircraft power plants and 
structures, electronics for defense and industry, 
and specialized home and farm equipment. 


Avco’s divisions and subsidiaries are: 


Crosley—electronics and aircraft structures 
... American Kitchens... Lycoming— 
reciprocating engines and gas turbines... 
New Idea and Ezee Flow—specialized farm 
equipment ... Research and Advanced 
Development... Crosley Broadeasting 
Corporation ... Moffats, Ltd. (Canada)— 


commercial gas and heating equipment. 


Scientists interested in unusual opportunities 


for advancement can grow with Avco. 


For a copy of this Pursell illustration in full color. suitable 
for framing, write to “Art Reprints Department” at Avco 
Manufacturing Corporation, 420 Lexington Avenue, New York, N.Y 


faat-1.4-)- Me ielialoh-Mol-1i(-]mm (elm Vesl-]a let. 


Avco Manufacturing Corporation 
420 Lexington Avenue, New York, N. Y. 








Space limits, low tolerances on brake tube 
call for Bundyweld’s greater ductility 








ees a Ss 


Double loop in this junction tube lets it meet rigid space requirements; also absorbs vibrations set 
up by differences in the movements of power cylinder and junction block. Tight tolerances are 
held on both the loop and the position of the ends, which are double-flared with fittings attached. 


PROBLEM: Produce a junction tube specially designed loop absorbs vi- tive industry. 95% of today’s cars 
to fit the restricted space between brations set up by differences in use Bundyweld, in an average of 
the power cylinder and junction the movements of power cylinder 20 applications each. 
block in a power-brake system ... and junction block. Bundy’s skilled fabricators mass 
yet hold the low tolerances required Here again, Bundyweld. was cho- produce the junction tube—coil the 
for high-speed assembly. sen because its greater ductility tubing, attach the fittings and then 
SOLUTION: Take advantage of permits holding tricky tolerances double-flare the tubing ends. Fin- 
Bundyweld’s greater ductility to in mass production. And Bundy- ished parts are delivered on sched 
design a dual-purpose junction tube weld’s high bursting strength as- ule ... clean and ready to use. 
as Bundy. engineers helped one sures long-lived Jeakproof perform- If you want to save time, hold down 
customer do. Not only does the ance in any high-pressure hydraulic costs on tubing design or fabrica 
tube meet limited-space and low- system ...one reason it has become tion, check first with Bundy. Call, 
tolerance requirements ... but its the safety standard of the automo- write, or wire us today. 


BUNDY TUBING COMPANY e DETROIT 14, MICHIGAN 


WORLD'S LARGE T PRODUCER F MALL AMETER TUBING AFFILIATE PLANT N AUSTRALIA ENGLANI FRANCE GERMANY ANI TAL Y 
“ p> & fa > fo _— a 
~ ~)— -s “ ~~ a 
i: oe 69. ©} x THERE IS NO REAL SUBSTITUTE FOR 
aki; ere ¥-4 / ~ 
Y = x af ~‘ 
\ oe eo 
a iY" ‘ p. Ww \ 
Satyeae 2 atealtolin wepieanse 7. ies 3 U N D WE D 
single strip of copper twice around laterally N } 7 L 
coated steel. Then it's nto a tube of uniform U 


thickness and passed _ 
} f N 
{ ¢ a A * } 
We ay Pp 2 < , 3 
—w< / yi y, \ 


NOTE the exclusive Bundy- 
developed beveled edges, DOUBLE-WALLED FROM A SINGLE STRIP 


which afford a smoother 





through a furnace. Bundyweld, double joint, absence of bead, 
Copper coating fuses walled and brazed 
with steel. Result through 360° of wa and less chance for any 
contact leakage. 
| ae ntnnatutnamensensetensestien 
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helping 
hands. ... united yet diversified 


Today, it takes more than a better mousetrap for the nN 4 
world to beat a well worn path leading to your door, =~ . \ 


Today, it takes the helping hands of diversified \ \ \ 
industries united under one progressive management. \ 


... A management that has the background . \ \ 
to cut costs and step-up production, and \ 
at the same time insure quality 

leadership for each and every product. \ 


... A management that utilizes the help of each : = ’ 
division—in getting the best from all divisions. . f 
.».- A management with an attitude that 

fosters new markets and improved products. 


USI is such an organization—a dynamic group 
of divisions serving many industries where its 

products are accepted as the finest in the field. 
An organization that is noted for its ability to 
give a helping hand to any branch of industry. 














A - 
i 
} 
— i 
? 
& 
Ce 
4 
Ss at — ae 
Rf : CLEARING MACHINE CORPORATION. 
i fy é Mechanical and hydrauli metal-forming 
a G oa presses and accessories. Plants at 
\ - ° Chicago, Illinois, and Hamilton h 
Le 4 ‘ F : 
‘ “ CHICAGO STEEL — COMPANY. Steel tanks 
; > . of all size 
Piant at Chicag S 
AXELSON MANUFACTURING COMPANY. 
Petroleum pumping equipment, milling 
machines, eng lathes, aircraft components 
Plants at Los Ang n 
California, and St 
CONDUIT pba Seerenereee. Small 
electrical parts a e-castings 
Plant at Ch 120, Illinois 
SOLAR PERMANENT ye Refrigerated 
bulk milk tanks and okware 
Plant at Tomahawk, Wisc onsin 
ORDNANCE DIVISION. Maintains 
ordnance shell plant at Rockford, I/linois 
KOPPEL (Philippines) Inc.—Distributors of 
leading agricultural and industrial machinery 
and equipment in the Philippine Isiands 
U. S. 1. INTERNATIONAL. Exporters of 
railway equipment and industrial equipment 
and machinery to all parts of the world 
GARRETT OIL TOOLS INC.—-Manufacturers 
of gas lift valves and other products 
concerned with production, transmission and 
. . - b distribution of Plant at Longview. Texas 
If you would like specific information on the 
ae . . — " SOUTHERN PIPE & CASING CO.—Manutactures 
USI products that are serving with distinction pipe and casing for transmission of water 


oil and gas. Plant at Azusa, California 


= DESIGN AND gy ne CORP. 


a ~ ) ens and pr du s 
ra speed aircraft ‘and guided missiles 
U.S. INDUSTRIES, Inc. Pont at Goleta, Calieon 


GENERAL EQUIPM le ( 
250 Park Avenue, New York, New York caeiee ae Puerto Rie oan ll 
the industrial, agricultural and construction 
machinery and equipment of leading 
American and Eur pean manufacturers 


in your field, we invite you to write today. 


**A FAMILY OF MEN & MACHINES UNITED TO SERVE INDUSTRY BETTER*”’ 
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High-Strength Steels 
make your product 
last longer and/or 
weigh less 


Longer life and/or lighter weight come nat- 
urally when you use N-A-X HIGH-STRENGTH 
steels. One of these two steels may fit the 
specifications of your product: 


N-A-X FINEGRAIN STEEL 
N-A-X HIGH-TENSILE STEEL 


Both are low-alloy, high-strength steels with 
many diversified applications in modern metals 
design. Compared with mild-carbon steels 





e They are 50% stronger 
@ They have high fatigue life with great 
toughness 


@ They have greater resistance to wear or 
abrasion 


e@ They are readily welded by any process 
e They offer greater paint adhesion 
@ They are stable against aging 


co @ They can be cold formed readily into 
difficult stampings 


@ They polish to a high luster at minimum cost 





N-A-X FINEGRAIN’S resistance to normal at- 
mospheric corrosion is twice that of structural 
carbon steel. Where greater resistance to 
extreme atmospheric corrosion is important, 
N-A-X HIGH-TENSILE is recommended. 

Let us show you how you can use N-A-X HIGH- 
STRENGTH steels to make your product last 
longer and or weigh less. 


N-A-X Alloy Division, Dept. K-8 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan . Division of 


y aN 
NATIONAL STEEL ll) CORPORATION 
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4-cycle- short stroke- air-cooled 


On-the-job reliability 


Kohler engines, in sizes 2 to 24 horsepower, conservatively rated, 
provide power for a wide range of applications. They are engi- 
neered for heavy duty, staunch service, and easy starting. Short- 
stroke design in each model and size insures smoothness and 
durability. 

The Kohler name is your assurance of quality. Kohler engines 
power Kohler electric plants, known for reliability the world over 


for thirty-seven years. 





Write for catalog with information about the Kohler engine 


and its many uses. 








KOHLER Co. Established 1873 KOHLER, Wis. 


KOHLER or KOHLER 


PLUMBING FIXTURES + HEATING EQUIPMENT + ELECTRIC PLANTS + AIR-COOLED ENGINES + PRECISION CONTROLS 
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Navaho 


Nike 


Sete) s 


Atlas 


Titan 


Regulus 


fe) walore: © 
Terrier 
‘Talos 
Jelepestzbue 
Hawk 


Sergeant 





SAN LOAD! «AIM! FIRE! automatically with Mickers 


hydraulic systems for missile handling and launching... 






Name an important missile. Chances are that Vicker Hydraulics itself has unique advantages. On a recent 
equipment or ‘“‘know-how”’ pl ayed a part in it 1Cece project, a 100-horsepower transm yn offered t] 
Every one of the mi ae S og te d above for example, de- lution because of: - 
7 pie, 
| ick 11 ts for yme pl > of r- } 
. kers hydraulic un (Sl phase Of sul High Sone to inertia ratio — the pu 
indlir qa ing or te sting. stroked from zero to maximum dist 
nee is a completel integrated hy- han oJ muh econd 
ystem that brings true automation to missile High ope gain — a milliwatt input easi 
ling. At the push of a button, missiles automaticall) hundreds of horsepower. 
7} s+imP 
flow from storage rack to final firing position Very narrow deadband — n wer tl r 
There are important reasons for Vic! ‘ iccess 1n high horse power drive. 
i 
heavy ordnance work. Long e xpe rience in this specialized High horsepower to weight ratio. 
Aeld is one ther is the fact that kere hac the mact ’ aye : 
poe x oe —— r r he , draul; at Vicke = nas tne mM For further information, write for a copy of Hy 
-Omprenensive iine oO! y au e ui yment. c . 
I . o aaa Oe draulics for High Horsepower Applications 
MO-206 


me ee ee ee ee ee 


VICKERS INCORPORAT E D Ordnance Department 


DIVISION OF SPERRY RAND CORPORATION Waterbury 20, Conn, 


y ()5 
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Burroughs is first with the full 
power of a giant electronic 


computing system at half 


. the COME <« 


First too, a medium-priced 
system with a full magnetic core 
memory, increasing productivity 
10 to 15 times over previous 
systems. Designed for both 
scientific computation and 
business data processing. 
Delivery of the Datatron 220 
will begin during the 2nd 
quarter of 1958. For a summary 
of its benefits, write to Dept. N, 


-asadena, California: 


Bu rroughs 


ElectroData Division 
BURROUGHS CORPORATION 


GRAPHIC + MECHANICAL + ELECTRO MECHANICAL « ELECTRON vSTEM 


extending the usefulness of man's mind 








Amweld’ Hits Your Cost Target 


Forming and flash butt-welding of mill-rolled or extruded shapes has 
cut the cost of rings and other circular parts by as much as 50%! 
Savings to one manufacturer in reduced machining time and material 
was $220.63 per ring. Where expensive metals such as titanium 
and heat-resistant alloys are used, flash butt-welding offers the most 
economical and practical method of manufacturing circular products. 


Similar economies are also realized on carbon steels CATALOG 
and less expensive metals. \ OF PRODUCTION 


Write today.Let our engineering department demonstrate how Amweld FACILITIES 


canhelpyoucutproductioncostsonrings,bandsandcircularcomponents. Send for your 


copy now! 
THE AMERICAN WELDING & MANUFACTURING CO. 
528 Dietz Road « Warren, Ohio : 


AMERICAN WELDING 


fu 
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Speed! Of all structural metals, Magnesium costs less to machine 


In the picture above, a lathe is making a roughing cut of 
0.800” in an eight inch magnesium billet. The feed is 0.030 
inches per re volution at a speed of 630 feet per minute. In 
finishing operations, cuts of 0.500" can be made with a feed 


ot 0.0038 ipr and a speed of 5.000 fpm. 

the kind you can always 
expect when This remarkable 
met il can be mille d drilled sawed reamed, bored, planed, 


tapped and thre aded faster than any other structural metal! 


That’s real speed and efficiency 


you mac hine magnesium, 


Faster machining means easier machining and lower cost 
machining. It means more production per hour and per 


dollar, and longet tool life. 


The following table shows how well magnesium compares 


to the others: 


METAL 
magnesium 
cast aluminum 
brass 
cast iron 
rolled aluminum 
mild steel 


RELATIVE MACHINABILITY 


Let us give you more information about the machinability of 
magnesium, Contact the nearest Dow sales office or write to 


THE DOW CHEMICAL COMPANY, Magnesium Department, 
Midland, Michigan, Dept. MA 1404N 


YOU CAN DEPEND ON 
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- CONTINENTAL 
~ AIRCRAFT ENGINES 


. . . because they're Continental-engineered for safety, dependability, 
long-life—and backed by established parts and service facilities the 


world over. 








NO wT. FUEL 
MODEL RPM CYL. COMPLETE OCTANE 
172 80 
186 80 
311 80 
395 80 87 
400 

363 

415 

415 

438 

450 

466 

510 

568 

560 


A65-8F 65 2300 
C90-12F 90 2625 
0-300-A & B 145 2700 
*0-470-11 190 2600 
*0.470-15 190 2600 
E-225 225 2650 
*O.470-4 seeee 225 2600 
*©-470-13A 225 2600 
O-470-K & L 230 2600 
CONTINENTAL ALSO O-470-M susess nae 2600 
0-470-G 240 2600 
BUILDS THE PACKETTE 0.470.H oan 2600 
FAMILY OF FIVE GLOBAL FSO-526-A (Helicopter)... 270 3000 

GSO-526-A a 3000 
PACKAGED POWER PLANTS, Suatioes 


34 to 220 HORSEPOWER, FOR 


weucirons con (Otinental Motors [orporation 


NECTED WITH DEFENSE. 


HOAAaRBAABAPrOAaBaAARA 








AIRCRAFT ENGINE DIVISION 
MUS K EGON ° MicHItIGAN 
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BALL BEARINGS 


ror GIANT JETS 


OR TINY INSTRUMENTS 


From high-capacity mainshaft turbine bearings 
of special steels and finish, stabilized for high 
temperature operation, down to tiny precision 
instrument bearings of exquisite accuracy—look 
to New Departure as the source you can rely on. 
For New Departure has the experience, the 
equipment and the ability to produce the world’s 
finest ball bearings. 








FRAC- DEC- 
TION IMAL 





Ya .0469 





SCION aoOoMomosa6 


Turbine bearings with two-piece inner rings 
in bore sizes from 25 to 220 millimeters. Send 
for New Departure catalog ABC. 


© 
© 
© 


Precision instrument bearings in bore sizes 
from %4 to ¥% inch. Send for catalog PIB. 


FORWARD FROM FIFTY 


a EPARTURE 
DIVISION OF GENERAL/MOTORS, BRISTOL, CONN, 


NOTHING ROLLS 4/KE A BALL 


ORDNANCE 
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STEAM CATAPULTS FOR NAVY 
CARRIERS ore made at Bliss’ Canton 
plant. Shaft shown here is ground to 
special taper by mounting grinder 
on lathe post and guiding it with a 
specially built duplicating device. 


20-mm MACHINE GUNS. Here, 
barrels are given a salt bath heat 
treatment in Bliss plant. In addition 
to production of 20-mm machine 
guns Bliss manufactures cartridge 
case and shell making machinery 
and other ordnance equipment. 


140-TON FORGINGS. The 70-foot ” 


tie rods for the great hydraulic 
presses built under the Air Force 
Heavy Press Program filled little 
more than half the 120-foot bed of 
this huge engine lathe. It is one of 
the more-than-100 lathes in Bliss’ 
675,000 sq. ft. Canton, Ohio, plant. 
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thousands of pounds — 
= thousandths of an inch 


a Wee. 
— 


Virtually no contract machining or 
fabrication job is too large for Bliss 
facilities. And Bliss’ record of long ex- 
perience and successful performance 
on past contracts, both civilian and 
military, is your assurance of precision 
craftsmanship. In short, before you 
decide who's going to build it, it's wise 
to get a bid from Bliss. 


BLISS 


SINCE 1857 


E. W. BLISS COMPANY 
General Offices: Canton, Ohio 
Presses, Rolling Mills, Special Machinery 


NUCLEAR REACTOR CONTROL RODS 
produced for the AEC by Bliss. Produc- 
tion requirements involve unusually pre- 
cise machining and welding practices, 


Add these facilities to your own: 11 plants ¢ 2,000,000 sa. ff. « An esti- 
mated $44,000,000 inventory of modern tools «© Two Meehanite foundries, 
one iron and one steel foundry * Two fully equipped welding departments 





rhe GURTISS-WRIGHT 


Automatic 


THROTTLE CONTROL 


gives helicopter pilots a “Third Hand” 


Many times a helicopter pilot wishes he had three 
hands . . . one to govern direction, another to con- 
trol the up, down or hover movement, and a third to 
regulate the throttle. Now, Curtiss-Wright, in coopera- 
tion with the U. S. Army and the U. S. Navy, answers 
this need for a “third hand” with the all-mechanical 
Automatic Throttle Control. 

It makes the pilot’s job much easier. He simply 
sets the desired engine speed with the reguiar twist- 
grip throttle . . . the Automatic Throttle Control takes 
over and keeps engine speed constant, automatically 
adjusting fuel flow to meet changing conditions. 

The Automatic Throttle Control adds immeasur- 
ably to the safety and utility of helicopters .. . safe- 
guards engine against overspeed. Planned for use in 
airships and other throttle-governing applications, it 
is one more example of the many cooperative contri- 
butions by Curtiss-Wright to America’s leadership in 
air transportation. 


PROPELLER DIVISION 


CURTISS-WRIGHT 


CORPORATION + CALDWELL, N. J. 


Divisions and Wholly Owned Subsidiaries of Curtiss-Wright Corporation: 
Waicut Arronavuticat Division, Wood-Ridge, N. J. ¢ Provetcer Division, Caldwell, N. J. ¢ Ptastics Division, Quehanna, Pa. ¢ Execrronics Division, Carlstadt, N. J. 
Meracs Processinc Division, Buffalo, N Y. «¢ Spectacties Division, Wood-Ridge, N. J. ¢ Urica-Benp Corporation, Utica, Mich. ¢ Exprorr Division, New York, N. Y. 
Cacowet. Waicut Division, Caldwell, N. J. © Arropnysics Devetopment Corporation, Santa Barbara, Calif. * Resetarcn Division, Clifton, N. J. a Quehanna, Pa 
InpustTRiAL AND Scrent.zic Propucts Division, Caldwell, N. J. ¢ Cuntiss-Wricut Europa, N. V., Amsterdam, The Netherlands « Tursomotor Division, Princeton, N. J. 
Maroverre Merat Propucts Division, Cleveland, Ohio ¢ Curtiss-Waicut or Canava Lrv., Montreal, Canada ¢ Prorpucsion Researcn Corporation, Santa Monica, Calif. 
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At 


Typical. High 


+ 


Vacuum Furnace built 


by KINNEY. 


Left 


Famous KINNEY 


Mechanical Booster 
Vacuum Pump. 


For You— New Opportunities for Product improvement through 


KINNEY MFG. DIVISION 
Boston, Mass. 

High Vacuum Mechanical Pumps, single 
stage, 13 to 780 cfm, pressures to 01 
mm Hg; two stage, 2 to 46 cfm, pres- 
sures to .0002 mm Hg; Mechanical 
Booster Pumps, 30 to 5000 cfm, pres- 
sures to .0001 mm Hg. Rotary Liquid 
Handling Pumps to 3000 gpm 


VACUUM EQUIPMENT DIVISION 
Camden, N. J. 

Complete KINNEY Vacuum Systems— 

Vacuum Furnaces (Arc, Induction or Re- 

sistance), Evaporators, Optical Coaters 

and Metallizers, TV Tube Aluminizers; Oil 

Diffusion Pumps, Gages, Valves and Oils 


WATERTOWN DIVISION 
Watertown, N. Y. 
Railroad Air Brake equipment of all 
types; STRATOPOWER Hydraulic Pumps 
and Motors for Aircraft, to 5000 psi for 
operation to 400° F 


KALAMAZOO DIVISION 
Kalamazoo, Mich. 
HYDRECO Hydraulic equipment for indus- 
trial and mobile applications. Gear and 
Dual-Vane Pumps and Motors to 2000 psi 
to 120 gpm, to 120 hp. Control Valves 
to 2000 psi and 150 gpm. Cylinders 
Telescopic, Single and Double-acting 
to 10” diameter, strokes to over 20 ft 


AURORA PUMP DIVISION 
Aurora, III. 
AURORA Centrifugal Pumps to 8500 gpm 
and 600 ft. heads. APCO Turbine type 
Pumps, 5 to 150 gpm, heads to 700 ft. 
Condensate Return Units 800 to 100,000 
sq. ft. radiation. 
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VACUUM METALLURGY 


The whole broad picture of met. 
allurgy is undergoing dramatic 
change with NEW metals, NEW 
alloys and NEW qualities in con- 
ventional metals. Today, engi- 
neers and fabricators must “take 
a second look” because the list of 
unavailables is being drastically 
reduced. Many pure metals and 
alloys, heretofore too costly, are 
now economically practical. From 
humble Iron castings to Titanium, 
Vacuum Degassing is imparting 
new characteristics, properties 
and uses to hundreds of metals. 


Now, there are KINNEY Vacuum 
Furnaces for melting, refining and 
sintering powdered metal parts in 
volume at temperatures exceed- 
ing 2000° Centigrade; furnaces for 
alloying, consolidating, brazing, 
annealing, welding and heat treat- 
ing under High Vacuum or pres- 
surized atmospheres of inert gas. 


What this means to you is—a 
broad new horizon of product 
improvement, reduced rejects, 
predictable performance — and 
last, but not least, sound, profit- 
able production. 


The KINNEY Mfg. Division of The 
New York Air Brake Company has, 
for years, maintained an interna- 
tional reputation for leadership in 
the development of High Vacuum 
equipment. Here, High Vacuum 
“know-how” and Imaginative 
Engineering spark advanced type 
High Vacuum Pumps, Components 
and Completely Engineered Sys- 
tems for the physicist, research 
technician and producers of Met- 
als, Electrical and Electronic 
devices, Refrigeration and Air 
Conditioning equipment, Optical 
lenses and many Chemical and 
Pharmaceutical products. 


Write to Kinney Mfg. Division, 3529 Washington 
St., Boston 30, Mass. for Bulletin No. 1102A and 
further information on High Vacuum Furnaces. 


THE NEW YORK AIR BRAKE COMPANY 





230 PARK AVENUE » NEW YORK 17, N.Y. 








Large Scale Computers Speed Engineering and Astro-Navigational 
Data Processing For Coming Interplanetary Travel! 





Philco Transac’* 
$-2000 Computer 


Here is the world’s first all-tr 
tor large-scale integrated 
in design 

another outstandi 


of Philcoresearct 





rocessing computer. Years ahead 








Man’s conquest of space is no 


ger an impossil m. Data gained ulations involved in t | 


llire experi- neering lavigatior 
rther man’s space ships | ymplished with neces 


ackless universe. sary speed and accuracy 


the U. S. Govern- Tomorrow’s interplanetary space ships 


ment, Armed Services, Industry and In- are but one example the huge data 
ternational Science are joining torces for processing projects 


" 
Will 
research and experimentation. 


amazing digital comput to cul 


neering 
Modern large scale Integrated Data 


Processing Systems are invaluable in Fulfillis 


nt 


g the nation’s need for faster, 


npiling, coordinating and analyzing more reliable and 


compact large-scaic 
the huge volumes of significant data data processing systems, Philco is proud 

é é t 
being collected. Only through these giant to present TRANSAC S-2000 


and mechanical engineering. Look ahead ...and you'll ch 


PHILC 


, Le}, 7, , te, oleonst ” toy 
Ai P/ ico, Career opportunities are unlimited zm computer 


Government & Industrial Division 
Philadelphia 44, Pennsylvania 
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experienced missile men at work -- at PARISH 


They team production power with precision know-how to meet strict requirements for weapons systems hardware 


Here you see the answer to a challenge. 


Huge, missile-launching JATOs demand the closest attention to precision. 
Only the very highest quality metal forming, welding, machining, heat treat- 
ing and quality control are acceptable. Yet JATOs must be turned out on a 
mass production schedule. It’s a task that requires a unique combination of 
the most advanced production and precision know-how. 


That’s why PARISH Pressed Steel is solidly on record as one of the very first 


successful mass-producers of large precision JATOs. 


The same production facilities—the same skill—that answered the JATO’s 
challenge are available now for additional missile systems work. PARISH has 
the full flexibility needed to handle small or large components, launchers, 


trailers and supporting equipment in addition to JATOs 


You can count on PARISH to get ready for production fast, work with the 
closest accuracy and quality controls, and meet the strictest delivery schedules. 
Get in touch with the PARISH sales staff for specific information —or write 
for the new PARISH Precision and Production Guide. 


oe 
© ~< &® 
Fin = 


@ DANA PRODUCTS : Transmissions ¢ Universal 
Joints * Propeller Shafts « Axles ¢ Torque Con 
verters ¢ Gear Boxes * Power Take-offs « Power 
Take-off Joints *« Rail Car Drives « Railway Gener- 
ator Drives ¢ Stampings ¢ Spicer and Auburn Clutches 


¢ Parish Frames ¢ Spicer Frames ¢ Forgings 


” PARISH 
/ 





FREE 


Write for 8-page 
folder on all 
Standard 
products. 
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the RIGHT 
SIZE and 
SHAPE... 


in welded steel tubing 


What size do you need? Standard produces 

welded tubing in a vast range of sizes and grades— 
stainless, carbon and low alloy. What shape 

do you need? Standard produces it in round, 
square, rectangulars, and a host of special shapes. 
Maybe you have a design problem? 

The specialists at Standard are anxious to work 
with you. Whether your requirements call for 
structural, mechanical, or pressure tubing, 


Standard produces them to your specifications, 


STANDARD 


THE STANDARD TUBE COMPANY 
24400 PLYMOUTH ROAD + DETROIT 39, MICHIGAN 


Welded stain ubing and pipe « Welded carbon steel mechanical « Bosler and heat exchanger « Exclusive 
regia fp "nile f spete 9 mess 


Pipe 
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BURROUGHS RADAR DATA PROCESSING EQUIPMENT 
INSURES OUR CONTINENTAL AIR DEFENSE 


ment 


3 Of 


BURROUGHS —.” 


CORPORATION Tl 


THE FOREMOST NAME IN COMPUTATION 





mde) {-) aw Voit et-lile) sme 
ey mm lelelem a 


AiResearch Cam-Piston Air Motors 
function with complete reliability at 
extreme temperatures—require 
no conventional lubrication or cooling 


Here are air motors that operate 
dependably far beyond the tempera- 
ture limits of electronic and hydraulic 
units. 

Using bleed air asa source of energy, 
the output of the air motor is almost 
linear with inlet pressure, allowing 
maximum efficiency through a wide 
range of operating conditions. High 
horsepower and torque to weight 
ratios are obtained by displace- 
ment volume per revolution exceed- 


THE 


Model Numbers 


Total Length (in.) 
Min. Height (in.) 
Dio 
Weight (Iib.) 


Max 


pressure and 





Envelope (in.)...... 


SPECIFICATIONS 


CM-710 CM-350 
ustrated) 
11.8 
2.9 
3.2 
15.5 


Output at 200 psig supply 
1200 rpm (hp) 


9.1 


Starting Torque at 200 psig 
supply pressure (inch-pounds) 


890 





ing the overall volume of the motor. 

Motor acceleration is extremely 
fast — less than most 
applications. Low rotating speeds — 
from 100 rpm to 2500 rpm — make 
gear reduction unnecessary and mini- 


05 second in 


mize problems of over-speed control, 
rotational stresses and wear. 
Flexibility of the basic design 
allows fora wide range of motor sizes 
— from less than 1 hp up to 300 hp — 
depending on the available pressure 


supply. Length vs. diameter shape 
can be changed by varying the num- 
ber of pistons and/or the piston diam- 
eter and stroke. 

When coupled with a ball screw 
which may retract within the full 
length of the motor shaft, the cam- 
piston air motor has wide application 
as a compact, high-performance 
linear actuator in high temperature 
pneumatic power control systems, 

Your inquiries are invited. 





CORPORATION 
AiResearch Manufacturing Divisions 


Los An Phoenix. Ar 


geles 45. California.. 


Designers and manufacturers of aircraft and missile systems and components: rerriGeRATion SYSTEM PNEUMATIC VALVES AND CONTROLS + TEMPERATURE CONTROLS 


CABIN AIR COMPRESSORS TURBINE MOTORS * GAS TURBINE ENGINES CABIN PRESSURE NTROLS * WHEAT TRANSFER EQUIPMENT ELECTRO-MECHANICAL EQUIPMENT ELECTRONIC COMPUTERS AND CONTROL 
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The PUSH behind the Sidewinder’s ) Sting! 


.--A development of 
Hunter Douglas 


Effective at altitudes up to 50,000 feet, the 
Navy’s air-to-air guided missile 
SIDEWINDER, is a rugged, sensitive and 
reliable weapon. Encompassed in its 
incredibly small 5” diameter and 9’5” length 
are all necessary propulsion and guiding 
equipment plus a deadly warhead. Surpris- 
ingly, the SIDEWINDER is unusually 
economical; produced at a cost comparable 
to a load of aircraft cannon bullets ...an 
economy resulting directly from Hunter Douglas 
technical achievements in the field of cold forging! 


The major problems of producing a light, strong 
jor} I 


motor tube meeting precision tolerances required 


in 
this type of propulsion unit were jointly solved by a 
closely cooperating team. The Naval Ordnance Test 
Station at China Lake, California, was responsible for 
design, with Hunter Douglas engineers concentrating 
on means of mass production. The SIDEWINDER 
motor tube was produced as a single precision 
aluminum cold forging integrating the tube and 
wing supporting channel ring section, eliminating 
costly assembly operations and alignment diffi- 
culties, The tube is typically straight within .020” 
TIR, I. D. within .006”, wall thickness within .0015” 
and yield strength of 72,000 psi minimum. 


Completion of Hunter Douglas experimental cold 
forging techniques helped pave the way for mass 
production of the SIDEWINDER. Today, 

Hunter Douglas is the only successful producer of 
this complex cold forged component and is the prime 
contractor to the U.S. Navy, delivering the completely 
assembled SIDEWINDER motor, ready for final 


addition of propellant, warhead and guidance unit. 


Behind this notable Hunter Douglas achievement 
stands a strong integrated business structure com- 
bining technical resources, manufac turing facilities 


and the codrdinated staff to see all jobs “WELL DONE”’ 


- ; ater 
iat ee A 


Hunter Douglas ra Aluminum 
Division of 
BRIDGEPORT BRASS COMPANY 
Dept. O-11, Riverside, California, Telephone OVerland 3-3030 
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CLEVELAND CONTAINERS 
CAN TARE IT! 


DESIGNED FOR INTERPLANT AND FINAL SHIPMENT 
OF GUN BARRELS. 


Pictured are two gun barrel containers ... one used in inter- 
plant shipments during the manufacture of the barrel .. . the 
other for final shipment to the Government. 


The top container has made 25 such trips between plants lo- 
cated some distance apart, and still is in serviceable condition. 
Strong enough to protect gun barrels in interplant shipments 
for separate manufacturing operations ... they are tough enough 
to be used over and over! 


The second container, designed for final shipment is made to 
military specifications. Prior to packaging, gun barrel is wrapped 
in anti-corrosive paper which, together with the construction 
of the container, preserves the barrel. Can easily be opened 
for inspection ... and resealed. 


End pads are provided to cushion all such heavy items. 


THE ADVANTAGES ARE MANY: 


e Eliminate damage to contents in 
interplant and final shipment. 


e Convenient to store. 


e LOW packaging cost per unit . 
LOW handling cost 
LOW transportation charges. 


Write us for help in working out similar packaging problems. 


Why pay more? For quality products ... call CLEVELAND! 


THE 


AND NEW YORK CITY 
SALES OFFICES: WASHINGTON, D. C 
CLEVELAND ROCHESTER, N. Y 
DETROIT COMPANY ® © west xartroro 
CHICAGO CONN 
Bp 6201 BARBERTON AVE., CLEVELAND 2, OHIO 
1. 
PLYMOUTH, WIS. ¢ ALL-FIBRE CANS « COMBINATION METAL 


JAMESBURG, N. J AND PAPER CANS + SPIRALLY WOUND 
OGDENSBURG, N.Y TUBES AND CORES FOR ALL PURPOSES 


ABRASIVE CLEVELAND CONTAINER CANADA, LTD 


DIVISION Plants & Sales Offices: Sales Office: 
C.\EVELAND TORONTO AND PRESCOTT, ONT. MONTREAL 





ATOMIC ENERGY 








NUCLEAR STANDARDS 
| p r ; ter towal vorld 
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@® PATRICK AIR FORCE BASE 


Along a 4,400 mile testing corridor sweeping from 
Florida southeastward to Britain’s Ascension Island, 
U.S. guided missiles burn their way through tropical 
Atlantic skies. Soon new radar eyes will be following 
their flight from atop tiny rocky islands located hun- 
dreds of miles from any power station. The U.S.-built 
tracking and control stations will fill gaps along the 
missile path . . . will be watching, recording, and ready 
to explode the missile in air should its behavior become 
erratic! 

Because the guided missile program is vital to U.S. 
defenses—yet must be conducted with full protection to 
lives and property—dependability of every piece of 
tracking equipment is doubly essential. Dependable 
White’s Superior Diesel engines meet the U.S. Air Force 


ton 


a; 
aT. 
p ex: 
) 


Pa 
a 
FERNANDO QE NORONHA @® 


ASCENSION ISLAND @® 


Powered by 


WHITE'S Superior Diesels 





Down-Range Stations will 


Track U.S. Guided Missiles 


requirements for supplying power on this down-range 
project. These high-quality, heavy-duty engines are 
world renowned for their continuous, dependable opera 
tion and easy starting. Superior’s precision construction 
provides long, trouble-free performance with low main- 
tenance and utmost fuel economy. 

Portions of other strategic U.S. defense systems, like the 
“Texas Towers” (Early Warning Radar Stations), the 
“DEW” line (Distant Early Warning), and the “SAGE” 
project (Semi-Automatic Ground Environment), will 
also rely on Superior engines—proof again of their 
rugged dependability. If your requirements range from 
215 to 2150 horsepower, or 150 to 1500 KW, benefit 
from White’s many advanced Superior design features! 
Get complete information now! 


WHITE DIESEL ENGINE DIVISION 


THE WHITE MOTOR COMPANY Plant and General Offices 
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Atomic Energy (Contd.) 





work s be ndertake t verily the 
hig romuse s system 
The long-range development program 
is in addition to the work now progress ‘ 
ing oO evelopment and const tion oO 
the t ir-powere erchant ship 
al y y tie President « Octobe 
15, 1956. The Babcock & Wilcox Com 
pany is carrying forward work under 


$9,872,000 contract to supply major con 


ponents of the pressurized-water nuclear 





propulsion plant for this ship. A prelin 
nary design of the vessel itself has bee 
completed, and it is anticipated that a ¢ 
tract for its construction will be award 
in the next few months. The ship ts sche 
uled for operation in 1960 
INDEMNITY LEGISLATION 
The Aton Energy Commission has ts 
sued a temporary regulation designed 
give imme protection to the publi 
ind to ¢ s and their s liers against 
losses a ( reactor accident Phe 
reg it sed on Public Law 85-25¢ 
the inde egisiat s ( y the 
Presid September 2, 1957 . 
Che M egisiatio ( t ter 
porary le is hased amends the Atomi 
BIG PUSH Energy Act of 1954 to provide that re 
#e268 actor licensees shall have financial pro 
tection in amounts prescribed by th 
PACKED Finite, The Connie wih ten 
indemnify each licensee and his suppliers 
IN STEEL! mp to $500 million for each reactor scci 
lent, ag t claims arising from nuclear 
accidents whi exceed the amount of 
nancia tection required to be pos 
sesse | the licensec 


\ principal purpose of the temporary 


regulation 1s to specity the amounts ot 





' P ° 
protection that present holders of reactor 


mw Encased in amazing new metals,sky- fabrication. It's another example of licenses shall maintain. The amounts pre- 
splitting rocket engines blast across how Lukens, drawing from its wide scribed are based on the thermal energy 


new thresholds of speed and space. range of special duty steels, provides | capacity of the licensed reactor, at the 
Now from Lukens ~ alloy steel plates materials just right for the job—essen- rate of $150,000 per thousand kilowatts of 
to wrap one of the highest thrust solid __ tial in modern defense equipment ul ermal energ Pe a Seat oe 
propellant rocket engines ever fired, Our illustrated booklets “Lukens peg A ; i” a Neerene 
the ‘‘Producer,”’ developed and tested ‘T-l' Steel’’ and “Clad Steel Equip- — = 
by Phillips Petroleum Company. ment’ furnish more detailed informa- REGULATION AMENDED 

In Lukens “T-1" steel, engineers and _ tion on the Lukens family of products. Fis hie Knrsow ' : ™ 


designers found the ideal material to For your copies, or assistance on any umended its Access Permit Regula- 
confine the ‘’Producer's’’ special pro- specific problem, write Manager, Mar- tion to broaden the criteria for access by 


pellants: an alloy combining light keting Service, Room 904, Lukens Steel private individuals or organizations to 

weight, toughness, and economical Company, Coatesville, Pennsylvania. secret restricted data on controlled ther 
mo clea ocesses 

| ormation on « tr edt t nuclear 

s esses is designated in the 


Access Permit Regulation as “Category 
20." As amended effective \ucust 15 


Helping industry 


1957, the regulation provides that in addi . 


tion to establish ng a “need to know” it 


choose steels that 


fit the job 


the applicant's business, trade, or profes 
sion—the normal requirement for access 
to secret data—the applicant for access 
to Category 20 must also demonstrate that 


he: Continued on p. 424 








422 ORDNANCE 








New Bendix SM-E Connector 


(smaller, lighter than AN-E but equally dependable) 





117 E. Providencia Ave., Burbank, Calif. e Pate 
Hulman Building, 120 W. Second St., Dayton 


Here is the newest in the ever growing family of 
Bendix* environment resistant connectors. The 
new SM-E Series (Short “E’’) will provide the 
same performance as the standard AN-E con- 
nectors, but is shorter, lighter and more ¢ isily 
serviced. Not only does this connector conform 
to the vibration resistant requirements of the ““E” 
connector in the MIL-C-5015C government 
specification, but it also provides effective moisture 
barriers both at the solder well ends and 
surfaces using the full range of wire sizes. Of 
particular interest to production and maintenance 
people is the back nut design, which provides a 
jacking action on the grommet during dis- 
assembly, thereby lifting it free of the solder wells 
This feature when combined with the new Bendix 


maung 


“slippery rubber” grommets makes easy work of 
wire threading and grommet travel over the 
wire bundles. 
Available in all standard AN shell sizes and 
tooled for most of the popular AN configurations 
Write for complete descriptive folder 


*TRADEMARK 





Comparison based on size 40 mated assemblies. 
Space savings for smaller sizes are proportional. 


. SCINTILLA DIVISION of by 4 , 
SIDNEY, NEW YORK — ocx” 


Export Sales and Service: Bendix International Division, 205 East 42nd St., New York 17, N.Y 


FACTORY BRANCH OFFICES 


rson Building, 18038 Mack Ave., Detroit 24, Mich. e 545 Cedar Lane, Teaneck, N. J. ¢ 5906 North Port Washington Rd., Milwaukee 17. Wi 
2, Ohio ¢ 2608 Inwood Road. Dallas 19, Texas e 8425 First Ave., South, Seattle 8, Washington e 1701 “K" Street, N.W., Washington 6, D.C 





We Believe that Peaceful co-existence is best maintained by being Too Tough to Tackle 





New York 





MASON & HANGER — SILAS MASON CO., INC. 


ENGINEERS and CONTRACTORS 





Designers of Explosives Processing Plants and Explosion Resistant Structures 


Builders and Operators of Ordnance Facilities 


500 Fifth Avenue 


Lexington 
Kentucky 
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Batteries in “suspended animation” 





brought to life in one second 
by Du Pont S-81 Squibs 


Using Du Pont S-81 Squibs, under- 
water missile propulsion batteries 
are built for prolonged inactive 
storage by the Exide Industrial 
Division of the Electric Storage 
Battery Company. 





The electrolyte and plates are 
held in separate chambers until 
the battery is needed. The instan- 
taneous squibs are then fired, and 


within one second the battery de- 
livers full power to the driving 
motor. 

Exide states that only the ex- 
treme reliability and uniformity of 
the Du Pont Squib make this ap- 
plication possible. Batteries can 
now be held “‘at the ready” as long 
as necessary and put into use at a 
moment’s notice. 

This application illustrates one 
of the unusual problems being 
solved by Du Pont Explosive Spe- 
cialties such as electric detonators: 
high temperature aircraft blind ex- 
pansion rivets; MS delay connec- 
tors and a wide variety of squibs. 

For more information write to 
E. I. du Pont de Nemours & Co. 
(Inc.), Explosives Dept., Wilming- 
ton 98, Delaware 
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l. Is directly engaged in a substantial 
effort to develop, design, build, or operate 
a fission power reactor that is planned 


for construction and is making or pro 


poses to ke a comparative evaluatiot 
ot SS101 | controlled thermonucl 
processes for production of power; or 

2. Possesses qualilications demonstra 
ing that ipable of making a sigi 
cant ont ol to researcl ind de 


velopment in the controlled thermonuclear 


1 ' ' 

eld an irectly engaged in, or pro 
1 

poses to engage in, a substantial study 


program or a substantial research and 


development program in this field; or 
3. Is furnishing to a permittee having 
access to C-20 under subdivision (1 
substantial nancial assistance or sub 
stantial scientific, engineering, or othet 
professional services to be used by said 
permittee 1 irrying out the activities tor 


ermittee received access to 


4 Is furnishing to a permittee having 


iccess to C-20 under subdivision (2) sub 
' , 
st intia i iss Sta c¢ ‘ sta tia 
scientific, engineering, or other profes 
} 

spona sery es to ¢ ised I said per 
tt A trad ae ail 
ittes e study or esear¢ i 
velopment program for which said per 


1 >, 
lL access to category ©-20 


permittee re 


A-AID FOR BRAZIL 


Che Governments of the United States 
and Bra ecently signed ar greement 
on tl CIV s« x atomic energy which 

thorizes ted States assistance t 

razil in ck veloping a nuclear power 


This agreement provides that the United 


States will make ivailable is needed, for 
tern 20 years 1) kilograms ot 
inium 235 t C tained in fuel leased 

’ sold t | i71 or ts reactors 


he National Nuclear Energy Commis 


Sie ra V1 SUPCTrVIse arrange 
ments for the fueling of the 11.500-kilo 
itt nuclear lant which vil he erected 
t te as vet undetermined 
e agreement will enlarge the areas ot 
c per iti 1 between the | I ited states 
und Brazil in the peaceful applications of 
, nergy. It will authorize, for ex 
i ( « sale rat juantities of Sq} 
( iteria tor ioratory 1S¢ and, 11 
the event that Brazil decides to build a 
iterial-test g@ reactor the ce signation of 
six kilograms of reactor fuel at a minety 
per cent enrichment in U 235 
ird of 500 shipments of radioiso 
topes have been sent to Brazil. Brazilian 


scientists and technicians have taken spe 
t the International 
School tor Nuclear Science and Engineer 
ing at the Argonne National Laboratory 
and the Oak Ridge Institute of Nuclear 
Studies at Oak Ridgx Tem and als 


, ” 
it the Phoenix atomic project at the | 
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of 


The Secretary 





For a Balanced Defense 


The New U. S. Secretary of Defense has a serious task ahead of him 


HE appointment of Neil H. Me 


Elroy as Secretary of Defense 


will assure to the vast establish 


ment he directs a freshness of view 
point and executive direction with 
which his successful industrial record 


has been marked. The members of the 
Ordnance Association greet him with 
especial felicitation, for as a long-time 
member of the A.O.A, they have come 
to know him and his company as sym 
bols of patriotic leadership. 

Similarly, the departure of Secretary 
Wilson from the Defense Department 


marks the termination of service of a 


] 


colorful leader who also has been a 


member of the Ordnance cohorts over 
a lengthy period. He was the recipient 


e Association on 


ol gold medals of tl 
two occasions—the Crozier Gold Medal 


at New York 


dressed the society on the responsibili 


when in 1953 he ad 
ties of industry to our national defense 
and the Harrison Gold Medal at Cin 
cinnati in 1951 when he announced his 
plan of stand-by armament production 
address which was 


in a memorable 


published in this journal. 
has RE are elements of similarities 
between the new Secretary and his 
predecessor which, while in no way 
meant aflord a reason 


as comparisons, 
able basis of appraisal. Both are indus 
trial leaders of proven caliber who have 
worldwide 


conducted operations ol 


companies whose products span the 
earth. Both accepted the call to public 
service at great personal financial sacri 
fice. The organizations which both di 
rected—General Motors in the case of 
Secretary Wilson and Procter & Gamble 
McElroy 


factors in the 


in the case of Secretary 


were and are essential 
military and industrial preparedness of 


the United States. 
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Neil H. McElroy, newly ap- 
pointed Secretary of Defense, is 
no newcomer to defense prob- 
lems. As president of Procter 
& Gamble Company he directed 
the activities of a large diversi- 
fied organization which has con- 
tributed in peace and war to 
quantity production of American 
armament. In addition, he has 
devoted much of his time and 
energy to local and national civic 
activities. In 1955 he was chair- 
man of the White House Con- 
ference on Education. 

A native Ohioan, Secretary 
McElroy was born in Berea in 
1904. He was graduated from 
Harvard in 1925 and immedi- 
ately therafter joined Procter & 
Gamble where he held positions 
of promotion and advertising 
manager. In 1943 he was made a 
director of the company and 
vice-president in charge of ad- 
vertising. 

In addition to his responsibili- 
ties as Procter & Gamble’s chief 
operating executive, Mr. Me- 
Elroy, prior to his acceptance of 
the Secretaryship, was a direc- 
tor of the General Electric Com- 
pany and the Chrysler Corpora- 
tion. 

He is a former chairman of 
the National Industrial Confer- 
ence Board, a former president 
of the Association of Soap and 
Glycerine Producers and of the 
Associated Harvard Clubs, and 
a former member of the board 
of overseers of Harvard Uni- 
versity. He also has been iden- 
tified with many civic, cultural 
and charitable organizations of 
Cincinnati. He has been a mem- 
ber of the American Ordnance 


Association for many years 











ld readily 


While the 


concede to Genera 


uninitiated Wot 
Me tors a vital place 
national-detense structure, the 
place of Procter & Gamble is not as 


commonly known. Yet it is a fact that 
the Nation's No 
during World War II and during the 
Korean 


ducers of artillery 


1 
soap maker Was also 


war one of the largest pro 
Not 


record preéminent in 


ammunition 
only was the 
quantity but in quality and low cost 
as well. It is safe to say that no two 


public servants have responded more 


generously to the call of duty atter 
two ol the coun 


successtu industria el 


serving as heads of 
trys largest 


terprises 


B' T there is an added flavor in S« 
His 


retary McElrovy’s competence, 
industrial experience has been more 
the promotion and sales fields tha 
production techniques. And in this there 
is cause for jubilation. At the moment 
the Department ot Detense definitely 
needs promouol The budget ax | 
very fiber ot 


Navy, Air Force, 


| j 
weakened the 


system—Army, 


Marines. What was a tear f hig 
morale and superb achieve 

denly has the budget jitters. Det ‘ 
being made to bear the brunt t 


economy wave it a time whe! 


international ob 


tle tensions seem t nave reas 
rather than lessened. And tl 

lace of strange spending ™ t 
Federa Government 


sential projects 


SET Sn Sage Peeper 


a high order ot design al! ! uK 
turing Skill, al i the ra O} 
‘ 


guided Mitssi 


yoes or {} 


tinuing 1 rease « DOW 

nations it ain t 

defe ¢ < es 

without e1 langering our t c 
curity. 


Indeed, the national-dete et ir 
joint, and Secretary McElroy 


it for him. Ne “\ 


out of 


has his job cut « 


wish him well more ardent], 1 off 
their support more willingly than his 
more than 42,000 fellow 1 ers of 
the American Ordnance A: itor 


Sted 
a/ 








Limited War, 1957 


To avoid being “nibbled to death” the Western nations should 


provide forces capable of discouraging or winning limited wars 


while maintaining long-range ability to deter all-out conflict 


ODAY 


discussion of an 


there is an increasing 
idea seldom 
betore -limited 


mentioned 1945 


war. Even before the Communists 
broke the U. S. atomic monopoly they 
had developed a strategy of limited ag 
gression which by-passed the feartul 
power of the new bombs. 

When the Soviets began to possess 
both atomic and hydrogen explosives, 
then an “all-out” war, including the 
long-range bombing of cities, began to 
seem not worth while. Obviously there 
is no point in beginning a conflict in 
which the damage to both sides would 
probably be so great that there could 
be no victor. 

On the other hand, the Communist 
strategy of limited war has had some 
success. By holding a considerable part 


of North Korea the 


Red Chinese have 


notably increased their prestige in 
\sia. By conquering an appreciable 
part of Indochina, world Communism 


has create d 


See > mM Nixon’s 


striking phrase, perhaps the West 


a new satellite state. 


Vice-President 


x “nibbled to death” without 


being able to do anything about it ex 


might 


cept by unleashing mutual destruction. 
Accordingly, we and our allies should 
not only go on discouraging the Soviets 
from beginning an all-out nuclear war: 
Wwe should also prepare to discourage 
the outbreak of limited wars or, if we 
fail in that, to win such wars. 


Limited wars between great powers 
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Limited war has long been a 
subject of special research fo 
Mr. Nu kerson. 
many books of historical re 
search, “Can We Limit War” 
was the title of a volume pub 
lished in 1934, “The 
irmed Horde, 1773-1939" ap 
peared in 1940. Mr. Nickey 


son is a fre quent contributor 


{mong Ars 


and 


to OrDNANCE, Ais most recent 
article, “War History 
having appeared in the No 


and 


vember-December 1956 issue 





are those in which both sides are con 
tent to “score points” against each other 
instead of both trying for a knockout. 
In other words, after achieving a meas 
ure of success the partially victorious 
terms ol 


; 
side is willing to offer peace 


sO moderate that it is to the interest 


of the partially defeated sid 


to accept 
them rather than accept the sacrifices 
and risks of further fighting. Conse 
quently such conflicts do not create as 
severe a social strain as wars of uncon 


ditional surrender. 


All-out and limited wars have 


alter 
nated throughout history, and usually 
the change from one form to the other 
has had nothing to do with changes in 
1] 
weapons and military instruments. 
The past periods of unlimited war in 


the West have been ended by a general 


realization through bitter experience 
that—in Maj. Gen. J. F. C. Fuller’s 
words—unlimited war is as foolish‘and 


immoral as unlimited eating and drink 
ing. The part played by the bombard 
ment airplane in fostering recent all 
it provides a new 


out) Wwar©s because 


means ol attacking civilians 1S histori 


cally exceptional 


ECENT Western discussion of lim 
ited war books: 
“Atomic Weapons and East-West Rela 
tions” by P. M. S. Blackett, an English 


includes three 


professor of physics experienced in mili 
tary electronics; “Nuclear Weapons and 
Foreign Policy” by Henry A. Kissinger; 
and “Limited War, the Challenge to 


American Strategy” by Prot. Robert | 


Osgood ot Chicago Universitv. There 


is also a pamphlet “On Limiting 
\tomic War” by Professor Blackett, 
Rear Adm. Sir Anthony Buzzard ot 


the British Navy, and others, published 
by the British Roval Institute of Intet 


national Affairs: and an article by 


“Deterrence and 


James E. King, Jr., 
Limited War,” in the 


irmy magazine. 


\ugust issue of 


These writers, with their very differ 


ent backgrounds of experience and 


scholarship, have much in common. 


All emphasize that every limitation of 
war—as to area, Weapons, targets, and 


in general the proportion of national 


resources to be committed—must_ be 


mutually acceptable or else the war 


Also this 


must be 


would not remain limited. 


mutual acceptability based 
solely on mutual unwillingness to be 


] } 
gin all-out nuclear war. 
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The restrictions should be clear, sim 
ple, and fully understood by being pub 
icized beforehand. The mutual agree 
] 1 beforel 1. Th tual a; 


ment to observe them would be tacit, 


and would depend more upon actions 


than words. Both sides, while willing to 


overlook an occasional not too-impor 


tant violation as accidental, would be 


free to act unrestrictedly il the enemy 


began to adopt an unrestricted policy. 
King differs from the others by hold 


ing that since the use or nonuse of 


nuclear weapons in any form is_ the 


clearest of all suggested restrictions, 


the West should explicitly renounce 
being the first to use them except in 


] 


case of a large-scale Communist at 


tack westward in Europe and perhaps 


an attack on the Near Eastern oil 

supplies on which so much of West 

European economic activity depends. 
All the other writers favor the ad 


mittedly more complicated procedure 


of using tactical atomic weapons against 


aggressive Communist armed _ forces, 
arguing that such conflicts can be 
limited and that the comparatively 
plentiful Western supply of small 
atomic bombs would handicap the 
Communists for some time to come 


LACKETT 


size that deterrence should be grad 


and Buzzard empha 


uated; z.¢., that instead of proposing 


Ww holesale nuclear destruction in case of 


minor Communist aggressions the pun 


ishment should fit the crime. They ad 
mit that the specific restrictions which 


they suggest are tentative, but they 


hold that those restrictions would stand 
chance of 


a_ better being observed in 


the excitement of wartime if they had 
been publicly discussed beforehand. 

They harshly criticize a number of 
official American and especially British 
defense-policy statements on the ground 
that those statements exaggerate the 
willingness of Western governments to 
engage in retaliatory nuclear city 
bombing in many specific cases. 

This so misleads public opinion as 
to what the governments probably 
would do that in a crisis national unity 
might be damaged. 


Blackett 


which, although strictly logical, seems 


also makes another point 


too much of a counsel of perfection to 


be acted upon. Since the Soviet power 
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“Limited wars between great 
powers are those in which both 
ny ore 


sides content to 


points’ 


are 
against each other in 
stead of both 
knockout. In other 


ter achievin fa 


ruse fons 
trying ) 


words, a 
measure of 


success the partially victorious 


side willing to offer term 


moderate that 


of peace so 


to the interest of the partially 
Gejeated side to accept them 


rather than accept the sa 


and risks of further fightin 





to wage all-out nuclear war, although 
West, ne 


inhibiting the 


less than that of the vertheless 


toward 


goes tar 


West rm 


he reasons that England and the U.S 


UusC ‘ 


city-bombing nuclear power, 


should not try to keep ahead of the 


Soviet in this respect but should be con 


tent to keep up a reasonable but in 


nuclear 


ferior long-range power and 
should put most ot their available de 
tense budgets into preparing for limited 


war as the more probable torm of ¢ 


om 
munist armed aggression. One can 
hardly imagine any Western govern 


ment deliberately doing so, 

Osgood’s book is detailed, scholarly, 
and systematic. Rightly assuming that 
the whole idea of limited war will be 
unfamiliar to many readers, he begins 
by an analysis of it, noting that it will 
be both unfamiliar and even shocking 
to American ways of thinking about 
war because of our unwillingness to see 
armed conflict as an inevitable part of 
the permanent rivalry between human 
groups. 

He goes on to contrast the unrealistic 
American idea of total war and 
total peace with the Communist 
recognition ol organized v10 
lence as a part of human com 
petition, doing justice to the 
Communist’s profound study of 
Clausewitz, the great Prussian military 


who so 


philosopher masterfully set 
forth the relation between war and pol 
icy. Next he sketches the rise and fall 


of limited war over the last three cen 
turies and concludes with an 


of U. S. 


account 
national Strategy since 
book is a di 


lengthy panel discussion by a 


TQ45 


Kissinger’s rest of a 


group 


called together by the U. S. Council on 





Foreign Relations. Although he does 
not go as fully into historical deta 
Osgood, he covers substantially tl 
sare held, with vreater ¢ npha ( 
the immediate 1 tary situate ’ 
suggests a radical reorgal ition « 
| S armed scr 1 ¢ 

Noting the confusion in it 
thought which aggravates the depl 
ible squabbles eltweel the Au For 
and the other two set ces, his fir t twe 
chapters rightly conclude that th i 
tional interest Wo ld be better cr 
by a clearer over-all strategic ce 
Hy shows that the present assigni« 
of roles and missions among the three 
services produces < rlapping and a 


; , , 
plication ot effort, but he is on less sure 


ground in his last chapter when he 
gests that the ex sting three service he 
retained only as admunistrative at 
training commands, each service ‘' 

its own uniform and schools 


N accordance with the nature ot a 

out nuclear war and the need also t 
prepare [or limited war, he would set 
up three operationa commands wl 
would cut across the lines of the exist 
ing services. For all-out war there would 
be a “Strategic Force” c« mposed ot the 
Strategic Air Force, the Continenta 


rand, the large nava 


Army 


the defense 


Air Defense Comn 


aircraltt carriers, and such troops 


as might he required lor 
ot overseas bases 

For 
“Tactical Force 


Army, the 1 


limited war there would be 


composed oft most of 


‘actical Air Command, 


and Naval forces for the transportati 


the 


and support of the Army and the Tact 
cal Air Force. The “Strategic Force 
should not be used for limit 
war since that would diminis! 
the retaliatory power whict 
would keep the war limited 
In view of the special tecl 


nique ol antisubmarine wartare, 


a third command cor 


and aircraft or 


there would bx 


posed ot the ships 


ized ior that mission 


After these hasty glances it so mucl 


interesting material, let us look further 


at some of the leading ideas suggested 


First, would we be better prepared 


tor nuclear war if we adopted Kissing 


ers proposed reorganization? Indeed 
a future war involving long-range city 
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bombing would differ fundamentally 


from one which did not include such 


bombing, and today certain weapons 


and military instruments are adapted 
chiefly to one form of war. Conse 
quently there is an appearance of logic 
in the proposal. 

On the other hand, the logical pic 
ture blurs badly as soon as one examines 


it closely. The mere names “Strategic 


Force’ and “Tactical Force” show con 
fused thinking because strategy and 
tactics cannot be divorced any more 


than attack and defense. 
For instance Kissinger puts the Tac 


Aur 


but in an all-out war involving 


tical Command in his “Tactical 


Force, 


ong-range city bombing com —_ 


paratively short-range fighter “= 
aircratt and even shorter-ranged 


missiles would carry the burde n 


Isn't the defense of U. S. == 
territory and that of our allies as ‘stra 
tegic’’ as long-range bombing itself? 

Then there are the large naval air 

raft carriers which Kissinger would 
put in t “Strategic Force.” Inciden 
tally, he would give that force an Air 


neral as commander in chief 


which recalls unhappy controversies be 


tween the services and ignores the 


possibility that a “Missile Force.” which 


tht not be commanded by 


might or mi 
Air Force 


vears begin 


general, may within a few 


to take over muc h ot the 


task of lon bombing from the 


y-range 


the present Stra 


, ; 
manned bombers of 


tegic Air Fores 


R' TURNING to the 


Carriers, OF course 


“attack’ 


their airplanes 


! 

large 
I b inland 

can bomb inland objectives as naval air 

cratt did in Korea. ¢ onsequently those 

urplanes might add considerably to the 


} 


retaliatory bombing which would fol 

low long-range nuclear bombing by the 

Soviets 
Metaphor 


a case of “all hands to the pumps” as 


ically speaking, it would be 


1 


when an old-fashioned sailing ship 


sprang a leak. But how it would im 


prove matters to put the carriers under 
the same command in peacetime is not 
has no reason to be 


( le ar. T he public 


that the Joint Chiefs of Staff have 


lieve 
not already provided for coérdinated 
in case of a sudden emer 


yornt action 


430 


_——_— =. 








gency, and in the unlikely event of 


their not having done they could 


SO) 
do it tomorrow. 
with tactical 


In 


be 


Next, is limited war 


nuclear weapons possible? other 


words, could such weapons used 


against an enemy's armed forces with 


out doing vast damage to civilians? 


General Groves, whose qualifications 


no one will dispute, categorically says 


that it could be done—provided of 
course that it were possible to over 


come the political factors which would 


make it difficult to limit any war be 


tween great powers ol 


irrespective 
weapons 
The 


Roman Em 


In this, history bears him out 


— .. limited wars of the 


“= pire were fought with the same 


weapons which had been used 


in the great wars of the Mediter 


] ] 
= ranean world for nearly tour 


== centuries before Augustus, and 


in the eighteenth century the armament 


] 


of limited wars did not greatly differ 


from that used either in the horrible 


religious wars which preceded them or 


the vast French Revolutionary-Na 


in 
poleonic War which followed them. 
violations 


General Groves adds that 


of an announced intention to use only 
nuclear bombs of less than a certain 
> ] Wd ] he | 
S1Ze€ ink power could e€asily « ac 
tected, adding that he himself saw 
Doctor Fermi estimate within a small 
limit of error the power of the first ex 


perimental atomic bomb exploded in 








Every | n of war—a 
to area, weapons, targets, and 
nD , ol the ’ hy , , ; 
n general the proportion ¢ 


, } 
nationai resources to De com 
mitted—must be mutually a 

7 , } 
ceptable or cise the wa 


not remain iimi 








, ,*) , 
mutual acceptability must be 


, ’ ,? , ” 
based soliety on mutual unwil 


ingness to in ali-out nu 
, 
clear war. 
“ony 
The 


sim ple, 


restrictions snc 


. : ” “ti 
clear, and jully under 
stood by bein g puolicize da be 
The 


observe 


, ; , , 
forehand. mutual agree 
them would 


? 
would 


ment to 


be tacit and depend 


, 
more upon actions than upon 
) , 
Both 


be free to 


words. sides would 
act unrestrictedly if 


be 


poli y 


the enem\ gan to adopt an 


unrestricted 








the United States, which that scientist 
did without the help of any instrument 
of precision, 


] 


\s to the allegedly harmtul genetic 


effects of nuclear explosions upon tu 
ture generations, the general notes that 
Denver, 


the inhabitants of the city of 


Colo., who live about a mile above sea 


level, are therefore permanently ex 
posed to more radiation from the COs 
mic rays than those of New York City. 
And vet, although Denver was founded 


had 


1900, and is approaching 


in 1859, a population of about 


134,000 1n 
half a million today, no genetic weak 
ness there has ever come to his atten 
tion. 

That “cle be 


exploded without appreciable chance of 


” } 
an nuclear bombs can 


distant radioactive fallout seems quite 


probable. To Khrushchev’s recent state 


ment that anv bomb which kills women 


and children is a “dirty” weapon, it 1s 
enough to answer that women and 
children in great numbers have been 
killed not only DV “conventional” a 

bombing yut LL S¢ by other weapons 


from the beginning of human recor 


/ I | to therefore, it 1s ertall 

= 

° worth while to consider how 
clear warta might be mited. .And 
since Soviet nuclear power 1S accor 
panied by so numerous an army 


; 99 
equipped with “conventional” weapons 


it would certainly profit the West to use 


its considerable power of manufacturing 


atomic explosives as tactical weapons 
Consequently, as Professor Blackett 
savs, restrictions on area weapons and 
targets should be publicly discussed and 


clearly understood beforehand. 
Internal Western political difficulties 
8 , , 
are the real obstacle to providing forces 


capable of discouraging or winning 


while the 


} 


bombing 


limited wars maintaining 


long-range forces with which 


we discourage all-out nu lear war 
Can the Western populations, already 


semisocialized, be persuaded in peace 


time to make the efforts and sacrifices 


necessary to prepare adequately for 


both forms ot war without spending 
themselves deeper and deeper into so 
cialism? If so, who will persu ide them? 
These 


will have to answer 


re questions which the futur 


ORDNANCE 








Perpetual Preparedness 


The growing threat of Communism to the free world necessitates 
that we maintain stable air, sca, and ground forces constantly 


exercising their deterrent effect. and retaliatory potential 


Gen. Thomas D. Whit 
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no choice but to conclude that the So 
viets are building military forces capable 


of great striking power and that this 


striking power is composed predomi 


nantly of long-range aircraft, missiles, 


and nuclear weapons 


} 


To summarize The Communist 


leaders who are sworn to win domina 


tion over the free world—and that in 


cludes us—now have at their command 


airplanes and atom weapons which 


they could use to launch attacks di 


rectly against targets in this country. 


If the principal targets were cities, and 


if the attacks were successful, millions 
of American men, women, and _ chil 
dren would die, and those who sur 


vive might expect nothing better than 


a miserable existence under 


Communist tyranny. This is 
why our Government has built 
and maintains our military 
power at its present level. 

\tomic war is the awful pos 
sibility that we must. not allow to hap 
pen. I believe that it will not happen 
if we keep our armed forces sufficiently 
strong and if we keep our courage and 
determination high. 

These two “if’s” are very large ones. 
In fact, as the struggle against Commu 
nism goes on, it may be that these two 
“ifs” will turn out to be as important 
as any questions with which our coun 
try has ever grappled because they are 
survival—with — the 


concerned with 


maintenance of defenses for freedom. 


AS to strong defenses, | do not mean 


that we must arm ourselves only to 
fend off an enemy attack. If our forces 
were built only for defense, we would 
be like a boxer who goes into the ring 
prepared only to counter the blows of 
strike a 


his opponent but unable to 


blow of his own. Sooner or later the 
offensive fighter would find a way to 
penetrate the defense, and that would 
be the end of the defensive fighter. 
The surest way to prevent war is to 
be able to assure any enemy that if we 
are attacked we will counter with a 


knockout 


knows that war will bring him nothing 


blow. If a potential enemy 
but his own destruction, then we be 
lieve that no enemy will start a war as 
a calculated action. But we cannot run 
the risk of that our 


assuming oppo 


432 


= ing so It 
3 * many wavs in which we 


nents will act wisely or logically—or 


even sanely. Nor can we rule out the 


possibility that through accident, or a 


judgment, war will be 


mistake In 


brought on, 


kind of 


de scribed, and 


However, if we have the 


military power I have 


if it is clear to the whole world that 


we are prepared to use it, and if our 


policies make it clear that we are de 


it if mecessary, then 


termine d to use 


we will have done our utmost to pre 


vent war. And if it turns out that war 


is forced upon us, 


we will be in a posi 
tion to fight with the best chance of 
winning. 
These are dreary thoughts to impose 
upon you, but I have a reason for do 
is because there are 
could 
—_ lose the position that we must 


2 maintain if we are to have 


‘ ¥ . 
Tas ee peace. We must always remem 
—— ber that and never panic. 


Recently we heard loud voices from 
the Kremlin, the headquarters of the 
Communist conspiracy, blustering and 
threatening in an attempt to panic us 
them little 


and the nations—many of 


nations—that have joined with us in 
the fight to prevent any further Com 
munist aggression. We did not panic, 
and neither did our gallant free-world 
allies. 

We understand and we can meet 
such attempts to shake our nerves. But 
there are other ways that can be used 
to unnerve, to hypnotize, and to para 
lyze us so that we drop our 
guard and stand with insufh mer 
cient power before our enemies. = 


These ways are often not so ime, 


easy to recognize and therefore a 
not so easy to counter as the Wie 
crude bluster of a bully. 

I am thinking now of such things 
as propaganda which urges us to aban 
don our nuclear weapons lest we de 
strov the world in our efforts to save 
ourselves. Perhaps some day it will be 
possible to outlaw these terrible weap 
ons and use the atom only for construc 
tive purposes that will benefit all man 
kind. But 


when we are assured that no potential 


that day will come only 


enemy has or can build secret atomic 


weapons that he could use against us 


without fear that we could retaliate 





with a strength he could not hope to 
withstand, 

It is easy to persuade ourselves to be 
lieve the things that we would like to 
believe. That is why it is so important 
that we not be hypnotized by the sugar 
coating while we ignore the poison pill 


ot Communist propaganda 


ig have been exposed on more than 
I 


one occasion to propaganda which 


paints the rulers of Communism as 


] 
ive mm 


men who would like to peace 


with the rest of the world if others 


only would them to do so 


Little 


permit 
Hungary believed in the sin 


cerity of the Communist claims and 
paid for it in the blood bath that still 


had 


with Soviet propaganda. So have Lat 


goes on. Poland has experience 
via, Lithuania, Estonia, Czechoslovakia, 
Yugoslavia, Al 


Indochina. 


Rumania, Bulgaria, 
China, Korea, 


There should be enough examples to 


bania, and 
make anyone cautious. 

If we look around us, keep our eyes 
open and our wits about us, we will not 
be maneuvered off guard by Commu 
nist propaganda, even when it is cleverly 
disguised. But there is another danger 
that is not so easy to identify, and that 
could be as fatal to our security in the 
long run as foreign propaganda. This 
danger lies in our home-grown fears 
and apprehensions. 

Specifically, one of the great dangers, 
in my opinion, is that many, losing 


sight of the dangers that we face, will 


incline to the belief that defense 


is too expensive and will then 


I 


get caught up in some kind of 


snowballing trend to reduce our 


ditt 


spending for our own military 
strength and for the strength of 
our allies. 

There is no basis for trying to argue 
that modern weapons do not cost a 
great deal of money. Across-the-board 
the costs are higher than they used to 
be. But that’s not a peculiarity of weap 
ons or military equipment. The costs 
of just about everything connected with 


modern life are higher than they used 


to be. 

We are spending a great deal for 
defense, and it is understandable that 
someone taking a casual look at the 


dollar outlays may conclude that there 


ORDNANCE 





must he ravayvance somewhere 
But that is not necessarily true. 

\ir power r example, is not an ex 
travagance s a necessity. As a rule 
the items th ) € air powel! 

the aircratt, their equipment, and the 
installations cost more than they 
once did. Bu ire getting mo 
return for what w are spending 
we got a lew rt years ago 

A B-29 bomber, the mainstay of the 
air forces in World War II, cost over 
$600 thousand. The B-52, the modern, 
all-jet heavy bomber with its nuclear 
bomb-carrying capabilities, costs about 
$8 million. While the B-52 costs about 
fourteen times as much as the B 29, It 
would take two or three thousand of 
those B-29’s to inflict as much destruc 
tion on any given target as could be 
delivered by a single B-52 carrying one 
nuclear bomb 

Just to give you an idea of some of 
the factors that are in this comparison, 
we lost 9,950 bombers in our European 
operations during World War IT. All 
of these were not B-29’s, of course 
However, the total does indicate the 
huge costs involved in conducting the 
kind of mass operations that the weap 
ons systen I munitions of that day 


made ne 


\ EK would be financially 


afford the air power that we have 


today it we tried t icquire its equiva 


lent in terms of the airpla and weap 
ons ol World War Il. The Tact 
alr power, when viewed as an 
concept, is less expensive today than 
it was during World War II. 

We are faced with this heavy spend 
ing tor our Au Force today because 
we must maintain an Air Force in 


being that is capable of hghting a major 





‘i have been exposed on 


more than one occasion fo 
propaganda u hich paints the 
rulers of Communism as men 
who would like to live in peace 
with the rest of the world if 
others only would permit them 
to do so. Little Hungary be 
lieved in the sincerity of the 
Communist claims and pi 
jor rf 7 i /q blood bat 
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with one-tl 


sonnel that 


extending 
tems farther eastward 
pive us an early alert to ar 
by arming our interce 
atomic missiles 
Additional } 
tal bombers will be purchased 
Strategic Air Command. I would like 


to give a few facts about SAC, which 





is the hard core of our deterrent power 


The American taxpayers have nearly flew nonstop wit 
$18 billion invested in SAC bombers George Air 


T his investment includes several thou to an exercise 


j 


sand bombers now at SAC bases across and back agai 


the globe. They range from the F-S4F, 3,900 miles 
a strategic fighter whi n doubl 


brass as a bomber, to B-s2 ig simulated 


, , . ee nt Ton 
range bomber lan Ci tually had bee 


tered about 
bases < 
All these planes are control 
the Omal } 
through 


muNnic 


in SAC has its own war plans which it 
1 
would carry out if necessary. Each con 
, ; 
bat crew knows its target nd alter 
nates, and crews 
the target looks 
radar. If war comes, SAC 
high speed strike Satt 
enemy country. Strik 
trom | S. and 
aos , , : 

capabilities, in| sum, H S obser 
most powertul I ng tor mn flect i 
world today the problen 

The Tactical 
celve new aircr: 

: See 
creased moovdiity 
distant en 
hit enemy targets 

: : . 

Recently two flig 


Force urplanes | 


nm reac hing the exe 


double 1 area at their assig 
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Men against the Snow 


Personnel of the United States armed forces. aided by modern 


equipment. conducted Operation Deep Freeze in the Antarctic to set 


IGHTED only by glittering stars 
and an occasional, spectacular 


Aurora Australis, seven small 
Antarctic outposts battened down for the 
long, cold winter's night. The sun had 
set below the northern horizon months 
ago, not to until Oc 
With it 
craft, and the more than 3,500 Navy, 
Guard, Au 


personnel 


reappear again 


tober. went 12 ships, 40 air 


Coast Force, Army, and 


Marine 


around 


M ho had bustled 


and across that desolate, ice 
and snow-covered wasteland. 

Only 168 Navy men and 148 scientists 
scattered at 5 sta 


remained behind, 


tions around the continent and at 2 
stations inland—one 10,000 feet high 
at the geographic South Pole. the other 
high on the Rockefeller Plateau. 

Now the men could relax and turn 
most of the work over to the scientists, 
retaining onl routine watches, main 
tenance, supply handling, and the run 
ning of communications stations. An 
almost impossible schedule had been 
challenged and conquered, and_ the 
United States was ready tor its scien 
their 


tists to carry out assignments ol 


observation and investigation during 
the 1957-1958 International Geophysical 


Year. 


4vRI QUENTLY the tasks had seemed 
insurmountable, the hazards too 


One of these was the establish 


n Marie 


Land, high on the Rockefeller Plateau. 


great 


Station Byrd 


ment of Byrd 


More than 500 tons of cargo had to be 
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Mr. English is manager of the 
governme ntal division, Cate? 
piltar 1 ractor ( ompany 
. - 
Peo id, Ill. 
1 oh , . - 
moved the 660 miles on 20-ton sieds 


pulled by Caterpillar low ground pres 


sure D8 tractors, 72,000-pound machines 
with extra-long, extra-wide tracks, exert 
ing less than tour pounds’ ground pres 
sure per square inch. 

Late last season, before the 1955-1956 
a team of Weasels, personnel 


sun set, 


Carriers, and tractors, moved out to 


mark a trail and establish a fuel cache 

at the 360 mile mark in preparation tor 
) | 

the coming year. But 200 miles 


America V 


encountered a heavily crevassed 


from Little they 


section. Cracks large enough to 
the Queen Mary inter 


swallow 


] 


laced a 5-mile belt where the 


Ross Ice Shelf meets the mountains ris 


ing to the Rockefeller Plateau 
Unable to go around the crevasse belt, 
the Seabees started across, gingerly feel 


W he mn a Crevasse 


it was blasted open with 


Ing their way along 


] 


was located, 


explosives and filled with snow. Back 


pick up 


from one crevasse to 


anothe r blad 


ing up 
e load of snow, a tractor 
driven by Max Kiel plunged backward 
100 feet down into another crevasse no 


crushing the 


one had seen, 22-vear old 
Portland, Oreg., Se ibee in the cab. 
This vear the men came back with a 


newly designed crevasse detector, de 





4 Au 
Bus = 


‘the Geophysical Year 


up bases for sceentific explorations during 


Arctic. Mounted o1 


tracked vehicle about 


veloped in the a 


Weasel, i light, 

: f » the dete et 
the size of a yeep, the detector utilized 
two dishpan-shaped transmitters towed 
astern to send 2,000 volts forward int 
the snow and ice. Five more dishpans 


on booms slid ahead over the snow, 


receiving imp ilses from the transmit 
Voids 
ly llel ith he i] > 
and parallel with the trai, were 
easily detecte d and by passed, or blasted 


ters. under the surface, both 


across 


open and filled with snow 1f by-passing 
was not possible 

Sixteen days and 4,700 pounds of ex 
plosives later, the battle with the dan 


xerous chasms had been won, and the 


party sped on. Maj. Merle Dawson, 
Army Transportation Corps, 
trom Williamsburg, Va., 


marked the trail every fifth of 


a mile with red flags on bam 


boo poles, ining up the poles 
= , , : 
—_ through binoculars tor a course 
1.1 
straighter than possible with a compass. 
As the 
the proposed station deep 


of Marie 


hirst’ tractor 


+ 


tratl-blazers neared the site ¢ 
in the heart 
Antarctic’s 


Byrd Land, the 


train set out from Little 
\merica V on the morning of Decem 


ber 5th. Six tractors, each pullin 


7 ‘ 
26-ton sleds, a seventh pulling sleeping 


a Weasel 


o for the con 


and messing wannigans, and 


delivered 160 tons of car 


struction of Byrd Station, 622 miles 
distant, in just 18 days and 2 hours, 
across the crevasse belt and up 5, 


1 1] ] 
Rockefell I Plate au, 


be exercised 


feet onto the 


Extreme caution had to 
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in crossing the crevassed area. Only one 


37-ton tractor at a time, pulling one 


26-ton sled, would venture up the 7! 
mile trail. Then CWO Victor Young, 
l S N., ot Wi kford. 


of train, would wait for the “nervous” 


R. I., in charge 


ice to settle before sending another load 
across. As an extra precaution, opera- 
tors walked behind their tractors, guid 
ing their behemoths by reins attached 
clutch levers. 


to steering and master 


Then if the tractor should break 
through, the men would have a chance 


to get clear. 


WH N the 


3yrd Station, the men found thirty 


train sately re iched 
tons of fuel, accurately dropped at the 
Navy and 
waiting for their use on the return trip 
to Little America V. 


two more round trips wer 


site by Air Force airplanes, 


Before the sun set, 


made to de 


liver the needed 500 tons of cargo. 


Meanwhile, the other members of 


Navy Task 


mand of Rear 


Force 42, under the com 


Adm 


had weathered the darkest hour of Op 


George ]. Dufek. 


eration Deep Freeze Rising tempera 
tures and dwindling fuel supplies had 
forced the Eighteenth Air Force to with- 
draw its C-124 Globemasters from the 
McMurdo Sound air base to New Zea 
A New Year’s Day 
hurricane intensity drove accumulated 
ice against the U.S.S. Annes (AKA- 


56), then off-loading supplies for the 


land. storm with 


Cape Hallett Station, 400 miles north 
of McMurdo Sound, 

Ice had packed in this area to the 
extent of 200 square miles. Pressure 
ridges in the ice sprung bulkheads and 
slit the hull below the water line, flood 
compartments. The Ic€ 
Nortuwinp (WAGB 
252), struggling to the aid of the 


| 
a bla le board 


ing several 
breaker U.S:S. 
ARNER, lost from her star 


screw 


N the opposite side of the Antarctic 

continent, trying to reach Bowman 
Peninsula to establish the Weddell Sta 
tion, an icebreaker and a cargo ship 
were stuck in the treacherous ice, 370 
miles short of their goal. Ice slush froze 
around the ships as the sun sank low 
during the night hours. The icebreaker 
U.S.S. STATEN 


IstanD had lost a blade 


from one of her screws and had used 
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up more than half he 
fully battling the ice; 
pot (AKA-g2) I 

ill her screw blade 


} 


ice, reducing her speed 


And the season Was running oO 
In previous years, three ships had | 


crushed by the ice in these waters. 


Sut lowering temperatures 
team oO! tractors, working 
clock, 
turn of the Globemasters on February 
roth. The U.S.S. Nespeten (AOG-55) 


urrived on New Year’s Day with 540, 


readied the air strip 


’ 1 
00 gallons ot aviation gas Friendly 


winds from the south drove the ice to 
sea, Ireeing the 


and the Not 


By lowering a 


—_ — 
= __ 


2 =a 


ARNEE = = 
rHWIND. . 
heavy 
barge over the side and B:? 
shifting ballast, the Ai 


heeled 


NEB Was 
exposing the ruptured hull 
winds int 


‘ | a 1 
an Pavoravdic 


peratures opened a passag 

Peninsula for the Sta 
WYANDOT 
History books 
October 20, . when Ad 


South Pole, 


man 
and the 
received 
try on 
miral Dutek landed at the 
the first man to set foot there since the 


ill-fated Scott expedition forty-four 


Three weeks later, two 
other Navy R4D’s set up the first col 
Pol 

oie, 


ind 1 Tew tents 


years previously 


ony at the comprising eight men, 


eleven de gs, : 
j 


moved 


Then the Eighteenth Air Force 


in from New Zeland with eight C-12 


4 
round 


Globemasters for the 1,500-mile 


trip from McMurdo Sound. Under the 


1. Horace Crosswell, the 


command of Col 


Globemast rs began par achuting the 
needed soo tons of supplies around the 


clock, The 
, 


est single load dropped was a Cater 


weather permitting. larg 








On it ret 
after this droy 
down 120 
high wit 


ing throug 


weeks Ther 


McM 


back t 
tists under 
Siple and 


11.2.) Jot I 


NOTHER 

LE south Pe 
Force Set. Ri 
Mo When ilf 
cause parachut 
teet ce 
volunteered 
an effort to 
Made in bad 
smaller aircraft 
the snow, fro 
tains, the 
the first suct 

The air 
ind Air For 
wrestled fro 
dark months 
tempted to 


hard 





U.S.S. ARNeB unloads supplies into waiting sleds 
at Little America V. Tractors moved away from 
ice edge; retrieved sleds by cable (Navy photo). 


A low ground pressure tractor carries fuel from 
a supply area to Little America V Station over 
a trail safely marked by flags (Navy photo). 


Right, the first camp at Mce- 
Murdo Sound clustered around 
Capt. Robert F. Scott's hut, built 
forty-four vears earlier. A trac- 
tor moves down the “street” 
unloading supplies brought up 
from the ship (Navy photo). 


Navy photo ‘ 


An electronic crevasse detector, mounted on a weasel, charts a safe path for the 37-ton tractors and 26-ton sleds 

















\ low ground pressure tractor heads for a base pulling ten sleds loaded with supplies just flown in 


At Hut Point, where the McMurdo 
Sound air base was _ established, 
technicians set up a ground-control- 
approach unit to help bring in air- 
craft caught in storms ( Navy photo 





A lightweight tractor 


Navy 


at the South Pole 


a load of fuel drums from the drop 


area 


the 


camp 


photo 


is used to haul 


Navy 


eee aes 


air-dropped 


photo 









esta 


fully in the Arctic and on the previous 
expedition at Little America. But this 
time they could not get adequate com 


paction to support the go-ton Globe 
masters 

Next they tried flooding an area with 
sea water pumped up from below the 
ice—but the blowing snow formed a 
slush that froze into a treacherous sur- 


soft pockets. So they 


IK rced to shift toa third method- clear 


face with were 
ing the snow from the ice. 

But only one tractor, a standard D8, 
was available to clear the 8 to 14 feet 
of snow from the proposed strip, 300 
feet wide by 6,200 feet long. 

\ seco 
the ice the 
Richard Williams, 


ppenheirm, 


d tractor had plunged through 
previous January, carrying 
a 22-year old Seabee 
N , = to his death 
temperature had risen to 40 
had 


shipside to the 


I 


Williams been hauling 


supplic camp 
when a opened up in the ice and 
the tractor plunged on Teet to the 
. 


ocean floor. 


It was already July 23rd, and the 
planes were s heduled to start the fly in 
from New Zealand 13th. So 


the Seabees climbed aboard “Pogo,” as 


October 
if ed their only hope, and 
vund-the-clock snow clearing 
generators lighted the scene, 

would not rise until Sep 
The temperature ran to 
ow zero, and men had 


ery forty-five minutes 


\rRNEB and the Nortu 
1 to Cape Hallett 
Year's Day storm, they 
rguins had retaken the 
rom the Seabees. The battle 
with a landing on the west 
oleanic-ash-covered bay. 
enguins, guarding their 
ruZZy chi ks, covered 

il bea h 
hundred square yards were 
fenced off. Then sailors gathered the 
squawking youngsters into baskets 
while their shipmates threw nets over 
the struggling adults. The ground was 
a scene of bedlam, the air pierced by 
sharp, indignant cries until the com- 


lear. 


pound was ¢ 
Then a storm struck. When the men 


returned, the fence was down and the 
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“The air strip from which the 
Navy and An 
worked had 


from the 


Force aircrajt 
been wrestled 
snow in two cold, 
dark months ... but the ‘can 
do’ men of Operation Deep 
Freeze beat both the elements 


and the schedule.” 





penguins had reoccupied their beach. 
So the sailors started over again, and 


When a 


bulldozed the area clear for buildings, 


this time they won. tractor 


it was found that the ground was a 


mixture of gravel and penguin guano 


to a great depth, the residue of cen 


turies of penguin habitation. 


AFTER three weeks in Cape Hallett 


and the NorrHwinpb 
McMurdo Sound. 


joined by the 
U.S.S 


- the ARNEB 
headed south of 


There the ARNEB was 
world’s largest icebreaker, the 
Gracter (AGB-4), and the cargo ship 
U.S.N.S. GREENVILLE 


assault on Budd Coast to establish Ells 


Victory, for the 


worth Station, south of the Indian 


Ocean, 

Once again the heavy pack ice fought 
back. Three times the Giacter crunched 
through the pack, only to reach a dead 


end at an ice wall. On the fourth try, 


late in January, when despair was near 


in the face of a waning season, the 


] 
t 


ships broke through the 125-mile be 


ice. 
But a 15-foot ice stood it 


J ° . 
the way of landing operations. First 


and with picks, shov 


! 
explosives ripped 


men went ashore, 
els, and twe lve tons ol 


a path through the shelf. Then a Cater 


llar Traxcavator was brought in on 


D1 


} 


] 


1 landing barge to shave a gentle ramp 


for the heavier tractors. Two weeks 


, , 
later the camp was completed 
lio masts, and 


Con 


sixteen 
buildings, a forest of rac 
odd-shaped domes and towers. 

1 | | 
struction had been expected to take at 
least seven wee ks. 


And so 


snow, wind and cold, all had combined 


camps were built. Ice and 
to repel the invaders. But the “can do” 
men of Operation Deep Freeze beat 
both the elements and the schedule. 
As the sun circled lower, the ships, 
airplanes, and most of the men with 
a little over 300 


drew. Only men re 


mained behind, occupying the seven 


camps built during the previous two 
summers. Only the emergency station 
on Beardmore Glacier, built for sup 
port of aircraft on flights to the South 
Pole, had bee n abandoned 

Today, as the darkness embraces the 
land, another Antarctic miracle has 
taken place. Electric lights shine, turn 
ing each camp into a glistening city 
under the snow. Electricity for lights, 


for communications, for freezers and 


stoves, for the thousands of instruments 


needed by the scientists and for the 


comforts ot home 1S provided with 
round-the-clock reliability by thirty-four 
electric 

Nearly 20, 
for the 36 buildings at McMurdo. And 


generator sets 


feet of wire was needed 


good grounds are impossible, particu 


larly 


Little An 


In addition to supplying electricity, 


through the Soo feet of ice the 


erica V Station sits on. 


the generator engines are used tor 


heating, Exhaust 


gases pass through snow melters, pro 


] 


ducing 


snow melting and 


water for cooking, drinking, 


and washing. In some instances the 


electric sets are located adjacent to the 


heads, and a fan blows engine heat 


down box tunnels to keep the water 


| 


pipes from treezing during the many 


months of subze ro weather. 


HI S the 
Antarctic 
Now the 


study the 


construction phase of the 


] 


operation has been com 


pleted scientists have taken 


over to wrora, cosmic rays, 


glaciology, ionospheric 
, roe ket € xplor ito! 
seismology, and 
findings will be 
porated with those of the other hund: 
nited States has from 


] 


pole to m™ ind 


stations the | 
trom the 


stations 


of the other forty-one n iround 


tions 


the world codperating in the Interna 
al Year 
Alre idy results are 


The Magnetic South 


now to be 


tional Geophvsi 
being realiz 
P * 

Ol 

located 600 miles e: 
presently charted position. This know] 
permit more accurate correc 


Weather 


information is being gathered to help 


edge W ill 
tion of magnetic compasses. 
predict weather around the world more 
accurately, and other results will follow 


in the very near future. 
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The Navy’s ‘Task Force 


Organization of naval forces by task and type ws designed to take 


advantage of the mobility and freedom of action that the sea and 


the air afford to ships and aircraft in fast-moving, modern warfare 


Rear Adm. John D. Hayes 





URING World War II the ex 
ssion “task torce 
tion with the fast carrier 
operations 
imagination ot U American people. 
This phrase has now become part of 
our language. Other armed forces have 
idopted it, and some Government ac 


a ; ‘ 
tivities ce t Hoover Commission 





have applied it to their working com 

miittees ilso serves as a name tor a United States Military 

line of cot rcial trucks. Such imita Usage are of little help 

tion is flattering but not always accurate. ing this concept ot 
The phrase, “task force,” in the W.H Blandy 

working ] lar 

has a limit 

1s but one ol 

connection 

tion which tl 

managing 

terms 1m 


roup, 


S t 


and “operat 


contre .” 


r VHI syste I organizauion which 


employs these expressions is de 


signed to take a intage ol the mobility 


and freedotr f action that the sea and 
afford war. Its success has 
1dmired tool of fast-mov manders were 
ing, modern wartare. not even in 
Naval officers, as a rule, understand ward 


this system although they have a hard The Navy has no ofhcial name 


areas. 


time explaining it to people outside this method of organizing its fighting 
their own service. The naval profession forces. Admiral Blandy called it a “task David D 
does not have a dictionary of its own, force” system. The broader term, “task himself free of ther 


and the definitions in the Dictionary of _ type,” is preferred here. In any case, Steam, art 
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PURPOSE FUNCTIONS 
Combat 

lactics 
Operati 


Military 





itive Othces ol 
Sect ‘ 


I ngineer Department 
Mobility and Stabilit 


SUPPORT FUN( 


Servi 


PIONS 








Military dualism in naval organization. 


1 


: — , 
powered flight, and submersibles all 


iy 
expanded the potentialities of sea war 
fare. The number of warship types in 
creased with this expansion, and com 
mands were established to develop the 
each new 


capabilities of type. Type 


during the 


commanders early stages 
controlled both administration and op 
erations, and as the number of ships 
of the type increased they were formed 
into divisions, squadrons, and, in some 


cases, flotillas. 


havens single-line command system, 


desirable as it was in principle, was 


found to be unworkable when the type 
was ready to take its place in the fleet. 
Navies are strategic instruments, and 
naval deployments are necessary in both 
peace and war. The size and location 
of each deployment is determined by 
requirements of foreign policy and by 
the capabilities of the ships available 
Ships of various types have to be dis 
posed in varying numbers into com 
posite or task groupings. 

Permanent assignment into. these 
composite groups 1s not practicable be 


tasks 


ships can only perform them when op 


cause are forever changing and 


erationally ready. Ships have to be 
withdrawn from this operational status 
trom time to time for repairs, upkeep, 
and training. During these periods it is 
best that ships be under their type com 


mande rs 


440 


| ven when ships are operat nal and 
doing task work it was found that type 
_ | ] sl oy fore 
commanders could still pertorm many 


of their tunctions and thereby relieve 


] 
task commanders of many diverse lo 


responsibilities. The integrated 


istic 


and independent nature of ship al 


lows this division of command 


respon 
sibilities. 

The Naval War College formalized 
this task-type idea into a system. It did 
so by teaching military logic through 
its “estimate of the situation” tech 
nique. Solutions to problems of naval 
warfare arrived at by this technique 
give a mission to be accomplished, tasks 
to be performed, and the forces neces 
sary to perform them. The product of 
the “estimate” is an operation plan. 

As the War College thinking spread 
throughout the Navy, the practice of 
ships working under both an adminis 
trative arrangement and an operation 
plan gained acceptance. Radio provided 
the necessary communication channels 
for this dual control. 

Gradually the practice grew of as 
signing ships to task units, groups, 
and forces as well as to divisions, squad 
The 


purpose and support became distinctly 


rons, and flotillas. functions of 
separated and the abstract idea of what 
mav be called military dualism became 
understandable to naval officers. 

The extension of the task principle 


to whole fleets as a means of strength 


ening diplomacy in peace and replacing 


it in War Was proposed about twenty 
J. K 
He had spent eight at the Naval 


War College and like its I¢ und 


years ago by Vice Adm Taussig. 


5 


years 


miral Luce, “saw strategy 


as most ol material object 


US SCE i 
advocated tl task forces Of fieet $12Z¢ 
Southern Cali 


Canal Zone 


be based in the waters ot 


fornia, Haw ii, and the 


created 


TINASK fleets eventually were 
during World War II. In the Pacihc, 
the Third and Fifth Fleets 


the successive operations o! 


erformed 
the over 


all strategic plan. These two fleets were 


composed essentially of the same ships 


though this was not known by the 
Japanese Navy or the 


American pub 


lic. Todav the Sixth and Seventh Fleets 


Mediter 


respec tively, but 


based in the 
Fast. 


composed of ships temporarily 


are permanently 
ranean and Far 
they are 
issigned tron ind Pacifx 
Fleets. 
The Atl: 
the basic 


Navy's fighting 


type 


Fleets are 
administrative divisions of the 
forces. In each are 
commands Carriers, battleships, 


cruisers, de strovers, 


submarines, alr 
wings, and service, amphibious, mine, 
and fleet Marine forces 

Each ship, aircraft, and Marine out 
fit is assigned to some division or squad 


ron of its type command in one of 
these two fleets. It also may be assigned 
to a fast carrier, antisubmarine, recon 
naissance, expeditionary, or other task 
element as conditions require. Service 
ships are similarly organized for mo 


bile support. 


jb IESE combat 


units, groups, and forces are assigned 


and service task 
to the operational control of command 
ers, Sixth and Seventh Fleets, who have 
strategic missions; to commanders, First 
and Second Fleets, who have fleet train 
ing missions: and to other commanders 
with special missions. 


Naval task 


ope rational control ot other 


components sometimes 


pass to the 
as when Marine 


services units are as 


signed to the Army or radar picket 


ships to the Continental Air Defense 


Command 


The same 


characteristic of 


separation of functions 


the task type system 1s 
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] 
also pre sent 


Zation ol 


, , 
pie te Work 


battle, the lr and gunnery 
which fight the ship pertorm the 


t} 


pose function hile the engineers 


kee p the 


separate 


military 


H' IWEVER, this or; 
alism was ! ac 

when the Office of the 

Operations was established 


ment the | 

extended this 
shore establisl 
Il when suct 


control” and “technical 


thing 1 by 


s presente 


into use. command and reneral-st: 


\ 
wdern 


Today's Navy Department has the Philosophers have been argu States m«¢ 


Office of the Chief of Naval Operations enturies as to whether monism : the world s¢ 


The U.S.S. Forrestat under way during recent flight operations in the Caribbean Sea ( Navy photo 





In the Missile Arsenal 


FA ¥ 
\ 


US AIR FORCED 





\ heavily padded Army Ordnance surface-to-surface Redstone missile, above, is being placed aboard an Air Force Globe- 
master cargo airplane for transport to a testing site. The Air Force air-to-surface Rascal, below, with a range of about 100 
miles, is designed for launching from a B-47, B-52, or B-58 bomber and has inertial or command guidance (Air Force photo). 


yw 








.~ 
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Hypermobile Musketry 


Modern warfare will requre lightweight general-purpose small 
arms with large ammunition capacity, effective at combat ranges, 


yet sumple to operate and service and always reliable in action 


Melvin M. Johnson, 





with the 
exceptior 
! S al] arims, 
and of tl fourteen post-World War 
Il wars 
nists. 
I} 
will 


he 


continue | 1S¢ Called 





annih 


arm 

investigation, .25, .32, .3 , and Q-mm. which has been imit ated by the U.S.S.R . own Army 
automatics; .38, .357, and .45 double uses a 7.92- or 7.62-mm. short or “Kurz tion in attet 
action revolver load, roughly 120 grains at 2,2 ot light rifle. 


Recently the NATO nations stand seconds. With this type of cartridge from the standard 


ardized on the 9-mm. cartridge. The there is medium-power rifle capability. _ rifle). This is to replace the ri 
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carbine, submachine and, with 


heavy barrel and bipod, the Browning 
automatic rifle (BAR). 


Army's neral-purpos« 


1 
machine 


. ’ , | | 
h reduced weight barre 
lace the ). 


the &- or g-pound subma 
5. 70-1 und 


chine yun, the 
M1903 


W ith 


( bsole te 
12-pound 


M15 
pound BAR. 


rifle, and, in 


form bipod, the 2 


But it does not, at 8.50 pounds, 

pl ‘ 2.50-pound holster ee 
carried pistol or a 5.50-pound 
carbine. 

There is much more need of 
plus pistol holster 


weapon for todays 


a carbine 
hypermobility re 
quirements than when the rifle-stocked 
carbine was adopted to replace the pis 


tol 


ind the rifle for personnel not pet 
with 


looks 


WwW hi h it 18 


forming as rilemen. The trouble 
been that “it 
ght rifle.” 


not and never was. 


the carbine has 


" 
yust like a nice 


Marine 


more 


and 


Army 


there are 


In the Pentomi 


Corps of today many 


personnel assigned to mussions which 
added 


need both hands free. 


do not conveniently 


rifle load. They 


permit an 


N the type of wars we will face, all 


such personnel need some weapon, 
easuly carried, which they can hire om 
| 1, which th fire fror 


the shoulder with combat effect up to 


one hundred yards and in sudden 


emergency trom a holster and 


pull 


operate at close range under a wide 


variety of circumstances. 


The trends in technology and tactics 


are such today that some form of hol 


ster stock all purpose arm may become 


the sole survivor of the military small 


know it. Certainly 


aone LOT 


; ] 
arms tamuly as We 


much more must. be hyper 


mobil musketry if the equipment and 
technique are to pay off their weight 
with hits 

pre erable I 


subrifle, holster-stock type, should weigh 


In my opinion the 


about three pounds, hold some hilteen 


! 
rounds in the pistol grip, loadable when 


444 


} 
partially or 


clips Or single rounds without 


open 


Ing the breech These loading 


were in the Johnson guns of 1940, hence 


} 
are regarded as realistic 


Five 


! 
features would 


anothe 

hammer which shows, or 
when the weapon § coct 

irture also of our Migtt 


and other hamn cposed au 


tomatic pistols ich lack most 


other features. 


The weapon should not be 


automatic but trom prone 


roo yards should permit put 


shots well inch 


l’s-eve at 100 yards in | than 2 


seconds, shoulder-tired. 
Considering all the tactors of 


fect, accuracy, flat trayectory, weight 


of ammunition, recoil, and space, the 
preterable cartridge would be of caliber 
-grain bullet and about 

} 


foot-seconds 


.220 with 35-4 


] 
2.500 velocity in 


muzzle 
an 8-inch barrel. 
Substantial data are available to sup 
port this load. For example, on weight 
versus the 230-grain .45 auto cartridge, 
you save one pound per 36 cartridges. 
With this load the weapon can be sight 
set for 100 yards and effectively engage 


almost all combat targets. 


The absolute maximum combat emer- 
gency range is 200 yards, shoulder-fired. 


hand the 


two 


In one pistol is effective to 


25 yards, in hands with rest, if 
p ssible, to 50 vards. The p stol 
kick will be less 


Miroir .45 
i] 


than hal 
The 


equal 


the present 
lethal ' - ] 
letnality at 25 Vards W 


22 Winchester 
] 


root-seconds 


Swift rifle 


locity) on a 250-vard 


Jac keted bul 


which is of a high order 


> considered as these are 


Hague 


Convention 


which overlooked H-bombs. 


tures include 
mechanism well pro 


] 


inced 


from dirt, barre change If pos 


features 


] ] 
sibie Tor 


plastic Darrel 


cover tor torearm, quick attachement 


ot holster as shoulder stock 


d that over seventy per 


1 
future armed forces Wl 


soon tind th equire such a weapon 


no “require 


\pltwageenie ri 
f guns dat back 
more and |} 
the Gatlir cent 


of semiautom rifles, however crude, 
appeared over | vears ago. A Gert 
man regime! 
IQI4 but at 
unreliable, 
U.S. Mi 
By 194 
Simine 
rifles, the 
More rece 
have 
] 


] 
iS & 


taker 
moc 
Swedish designs, none especi 
In origin 

1) 
problem 


ind rifles is the clash 


The primary 
guns 


high-power cartridge 


pressures 


limited weight of the mechanisms 


Thus tne Q pound semiautomatic 


weapon has been the toughest type to 
develop, the 20-pound autorifle or LMG 
less so, the 40-pound machine gun the 
easiest. However, belt feed for machine 
guns has been far from easy, hence lit 
tle has been accomplished in_belt-fed 
machine guns for many decades. 

The 


perfectly obvious but often overlooked 


reasons [for this situation are 


All conventional machine-gun mecha 


nisms depend upon momentum ol the 


moving parts to unlock, extract, eject, 


compress return springs, and 


feed. Belt-fed weapons also must 


their heavy belt and pro 


power to force cartridges 


the belt. 


atter how ve slice it, 


breech mechanisms are 


more reliable than light ones. Heavy 


1 | ] 
breechblocks lose momentum 1n opera 


tion much less than light ones and are 


ingly m lial 
corresponadin ¥V more reliable 
Che yn pe | 
used in combat was the 


MG42 


In service. 
machine gun 
ever 25-pound 


German With its on pound 
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The Army's M60 is replacing three separate weapons with one general-purpose, lightweight machine gun (Army photo 


bolt a cyclic rate of some 1,500 rounds picture for hypermobile musketry lar Now there are many tactors 


a’ minute was essential for adequate from it. The new 8.50 pound automatic faced if hvpermobile musketry i 


reliability Cyclic speed had to offset Mi4 rifle with cut weight barrel saves achieved. These are grouped 


light bolt momentum loss. Reduced 1.25 pounds over the 9.75-pound M1 weapon, the ammunition, the man. 


rate means more malfunction and in The 23-pound M6o machine gun saves man is the most limited, even wl 


13 pounds over the 36-pound M1ig1gA6 trained to the full for combat 


1] 


creased rate increased breakage. It was 
noted in tests that the MG42 began to Browning but is 3 pounds heavier than _ shooting, must do all we 
fold up with any substantial belt load the 20-pound BAR Mrig18A2. How the apon ammunition 
to pull. Even our Browning air-cooled ever the Mr5 autorifle save } ne 
models have decided belt-lift: limits. pounds over the BAR 
FIYHOUGH belts are a bogey in auto 

matic « , necessarily heavy 
Zine Teer 2) vs create plenty 
momentum f1 nto hinder | 


Increase In mayazine apacity means cuts 


some increase in triction. But in the Among other 


last analysis the ultimate enemy of the 
automatic is extraction, the root of more rapid 
rifle and machine-gun malfunction. At One single common 


least heavier breechblocks tend to pro attached for autorifle n 


vide slower and more positive extrac save a ull 


| , 
rht ones Wiggie, contrive, costs and assembly complications and 


two pounds pius production 


tion than 
concoct as we will would simplify supply and mainte 
, 


Eliminate extraction, and if possible nance. Hence in my opinion the M15 


all reciprocating motion, and you will (M14 with heavy barrel) is an unneces ar worst 
have something but do not overlook Sary extravagance 1n Mass and money assumes all wutomats« 


| 


extracting Hypermobile musketry will demand some upport uid the oper 


the problem of manually 
loaded or misfired rounds. a much higher order of combat accu supported offhand tire would 
High-pressure ammunition presents — racy than in the past. This will become fully 4 times as many ro 


the painful problem of extractable cart a cold hard tact for future fighting, and would be limited t 


ridge cases, by no means easy to pro not a fetish of firearms fantasy. Hyper 


duce. Soft brass cases are the arch mobility necessitates load lightening in r YHI SI ire combat, not Hol 


enemy of extraction. Hence some na terms of Arts per pound, not shots pet projections. In Korea we 


quarter ton of rifle cartridges pet 


tions have necessarily resorted to low pound. Therefore combat accuracy 


: 
pressure submachine guns, cam-extract means less pounds of lead for more et casualty, so something certair 


- , _ 
ing bolt action rifles, and heavier ma fective hits—less shots fired per hit, be done. and done quickly. for 


] 


chine guns—especially the Communist _ less lead shot, more hit certainty mobile musketrv. The tempo of 


} 1 
' } 


it realistic range, less costly logistic con training will 


lery W hate 


nations 


\ll of which does not paint a pretty cession to random rif 
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ttle more than the 
Mi carbine, 


} 


such light 
enerable Win 
Model 7 


close to SIX 


than 
inting rifles 


chester Model 1 er or 


Featherweight 208 iS 


pounds as possible. Necessarily shoulder 


} 


1 fe ding stock for 
onvenrent carrying. 


most useless and waste 


One of the 


} 1 
ul features 1s full-automatic fire from 


shoulder weapons, especially rifles. Af 


ter the first shot there is just a lot of 


noise, few if any hits. Semiautomatic 


fire tar more efhcient. 


Tests which I directed 10 years ago 


with green troops showed that from 


the shoulder offhand at 25 meters, 1 


shots could be effectively fired semi 


1utomatic in from 2 to 4 seconds for 


an average shots a minute. 
Yet 


ce voted to 


rate of 20¢ 


much time and money have been 


an attempted slowdown of 
ll-automat normal 600 


rates trom a 


minute, Two 
BAR Mro18 
The 


rate ol 


2 shots i 
pounds were added to the 


\2 for 


ger finger can 


this fruitless feature trig 


, 
contro dis 


the 


charge from one an hour to hive 


It has been said that such semi 


sC cond. 


iutomatic hire we uld tire the rifleman’s 


trigger finger, though in two separate 


tests Johnson guns on semiautomatic 


aimed rounds in 20 minutes, 


fired 1,506 
minute, plus reloading, 


This 


nearly 100 


a rate of 50 a 


with one unassisted operator. 


meant a consumption ot 


pounds of ammunition in half an hour. 


It would really be fatiguing to carry 


that load that long! 


.* IUT ten vears ago the 
[ } 


made a series ot demonstrations 


writer 


with a 12-pound bipod-mounted 20-shot 


shoulder weapon on semiautomatic ver 


sus trained personnel with tripod 


mounted water-cooled machine guns 


»s-pound full-automatic light ma 


anges included paper prac 

inch ind combat targets at 100 
Che 

1 


close iV approac hed the 


semiaute 
gun at Io inches 
targets and combat-course 
quite super 
light machine 


| he 


shots plus tim 


comparison 


oO meters 


l ul aul 


r} 


cation to the n ni most con 


} 
il 


comp 


ventional weapons psycho 


rical advantage of burst bl: 
outweighed by the 

servation of cartridges in hypermobile 
musketry whether the enemy is scared 


of noise or not. Current cartridges per 


pound give some 18 to 20 rounds un 
clipped; ruture rounds may 
per pound 
RA. a. 1 { 
Ale zero 1s essential for 
combat hits. 


conserving Just 


zeror 

Take any rifle and adjust its sights 
so that a group of 5 to 10 shots center 
in the bull’s-eye at 200 yards. When the 


shots strike the mark 
the rifle is on zero. This 
is usually accomplished 
from the prone position 
Un 


Zero, 


with forearm rest 


less the rifle is on 


aimed fire is useless. 
Che OKEr, however, 1S the tendency 


ii ries to change zero under 


Moreover th basic 


various conditions. 


design of some semiautomatic and au 


tomatic Weapons may aggravate zero 


change. Factors include barrel bedding 


in the stock, climate and day night 


firing, breech 


abuse. 


weather, heat from fast 


design, sensitive sights, actual 
If I 


laboratory 


had to choose between combat 


group accuracy ofr constant 


all-condition zero, I would take zero 
very time The c« mbat target 1s barely 
eighteen inches wide and rarely three 
feet high due to cover. So zero is a 
must for the hypermobile musket. 

Feed 
for consideration in 
ketry. For 


have been 


With 


and loading are major matters 
ae 
hypermobile mus 
li 
half a 
and box magazines. 
| 


instead ol 


over century there 


clips 
twenty shots 


Mr4 


ten, the 


new rifle has the same loading 


features as a bolt-action rifle adopted 


htty-seven the British short 


1, Optimum reli 


ease oF re oading In 


1, but this 


1c millen 


Reloading when the rifl 


] 


ana 


empty 


takes time training In 


hvpermobile musket you not 


have to reload tor almost many 


rounds as you can carry 


Above and ¢ na 


belt 


reloading 1s 


system would permit op 


] 


tional capacit reliability—one in 


which the chanism is dedicated to 
the feed he we of a selectively 
endless I l t minimum orf me 


chanical rosity is the optimum 
objective. 

For snipers such as Tim Murphy 
who, in the Revolution at Saratoga, hit 


a redcoat vel ral with a muzzle-loader 


at better than 300 yards, a .300 magnum 


triplesonic load with 180-grain boat 


tail bullet would be feasible. However, 
the hypermobile hunter of human en 
emies cannot afford such a weight load 


The 


maximum. ballistics, but 


or such a rec solution must be 


found, not 


in average minimum power over most 


probable inges to cause combat cas 


ualties 


At ranges up to 5 


ble to \ ore on velocity of the bul 


nass. If the major mis 
] nd con rd hen 
sion evond 500 yards, then 
the bullet must be much heavier. How 


ever, ug bullets mean 
] 


anda 


more 
kick. Weight 


ir h 


weight 


per cartridge more 


ind heavy recoil are enemies 


hypermobility 


\ ben dens 


even mountain levels contributes to 


ity of the air at ground and 


a pronounced loss of terminal velocity 


in lighter weight bullets. For exampl 


1} 1 
1 45-grain iuiber 22 bullet fired at 


4,100 feet a second (Winchester Swift) 


loses 45 per cent of its velocity over 


200 vards: a 18 grain caliber .30-06 


| 
foot-seconds loses 


bullet at 
than 20 per 


But the load shoots 


much flatter over 200 to 400 vards and 


boot. The 


per round, re 


more bulle ts 


is very lethal t lighter slug 


alone saves 


grains 


sulting in about 10 per 


pound of load, omitting common cas 


and powder weight, 


Hypermobi e musketry must provide 


a weapon system of unconventional re¢ 


liability 


around 


reduced weight 


imination of extraction 


and recipt breech motions. One 


combination pistol-subrifle w serve 


all personnel of the armed forces 

’ ind na , 1] Y ] 
sea, ground, d especially ground 
sonnel perfor other than rifle 


machine 
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Small Business and Defense 


Subcontracting assures continued production in event of emergenc) 


John T. Williams 





business is essen 

tial t sound economy and that 

Its right t lair mpetition in a tre 
| ' , , 

market must be preserved thal 


tour years ago, ngress reafhrmed and 





1 1.1 ] } 
imMp.emented this principle Dy creatin 


a Small Business Administration, 


hnical and ti 


The p 
as tollows 
“The esset 
nomic systen 
tree competition. ¢ Inly through full and 


tree competition can tree markets. I 
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poses, “any firm, including athliates, 


which employs 


fewer than 500 persons 


! 
is classified as sn 
] let 1 nm o ] | » 
n detense dust in general, the 


new emphasis on small business pro 
curement was timely and perhaps long 
overdue, but in certain defense activi 
ties, and particularly in the electronics 
industry, it merely confirmed a long 
established policy. For in the electronics 
held, big business and small business 
had long been partners. 

Operations at Raytheon Manufactur 
ing Company, for example, exemplify 
this partnership. Raytheon’s plants are 
located in the heart of the New Eng 
land industrial area, the traditional 
home of Yankee ingenuity and high 
precision craftsmanship. During World 
War II, as our company rapidly ex 
panded from the manufacture of tubes 
and magnetic components to the pro 


duction of entire electronic systems, 


hundreds of small local vendors were 


called in to aid in such projects as the 


SG /SO series radars. 


VW! PHOUT the skills and facilities 


of these small businesses, the com 


pany s production achieve 


ments would have been impossible. 


Raytheon has repeatedly stated that one 
of its vreatest assets 1S the good will 


and cooperation of ts leagues 1n 


and the 


sma DuUusiness, 


company has 


never ceased to make full use of their 


( ipabilities 
Paytheon’s written procurement pol 


with regard to small business may 


be summarized as follows: (1) To aid 


and encourage small business 


in every way possible consistent 
needs: (2) 


aw ird orders to small 


with our own To Py 


busine SS 
they are 


concerns whenever 


capable ol fulfilling our requre- 


ments and their quality, prices, and de 
livery are competitive; (3) To maintain 
adequate records of our support ol small 
business as requested by the services. 
Small business procurement at Ray 
theon may be illustrated by considering 


project, the AN/TPS 


This is a high-power trans 


a typical major 


1D radar 


portable air-search equipment for the 


early detection of enemy aircraft and 


other objects. It was designed for 


17 
] 


ground base operation either in the fie 


448 


or at a fixed position, The equipment 


consists Of SIX main units which may 


be stacked to form a supporting tower 


for the antenna as well as for the shel 

tent | 

The AN/TPS-1D was manufactured 
for the Navy under 6 contracts totaling 
more than 1,000 sets. It was used not 
only by the Navy but by the Signal 
Corps, Marine Corps, and Air Force, 
ind was furnished under the Mutual 
Detense Assistance Program to 
NATO and SEATO. Under 
the Offshore Procurement Pro 
gram, the same equipment was 
also produced by the company’s 
European afhliate, Microlambda, for our 
allies. Probably no other radar equip 
ment is so well-known throughout the 
world. 

Production was continuous from 1951 
Small 


yet the percen 


to 1956—before and after the 


Business Act of 1952, 


tage of small business procurement 


was practically constant throughout. 
The total sales value of the AN/TPS 
1D over the 1951-1956 period was more 


than $48,000,000. Total purchases trom 


vendors I 


59.555, OI 


value, 


amounted to $27.8 


57.8 per cent of the total sales 
of which $16,269,980, or 58.4 per cent, 


ll with 


was placed with small business, 


remaining 41.6 per cent being 


] } 
large DUSINCSS 


~ 1 
Furthermore, a portion ol the irge 


business share was further subcon 


tracted, with the result that approxi 


mately 12 per cent of additional pur 


chases, or $1,390,749, eventually found 


its way to small business. 
The geographical distribution 


ot purchase orders is shown in 


the map on page 449. The large 
preponderance of New England 
vendors reflects not only the com 

pany’'s policy of doing business with lo 
cal suppliers where possible but also the 
7 


ski S 


available in that area. 
Procurement tor a highly complex 
as the AN/TPS-1D 
matter ol 


writing purchase orders and specifica 


equipment SUC h 


s far more than a routine 


tions—it frequently involves continuing 
technical liaison with vendors, even to 
up production 


] 


procedures ana 


the extent of setting 
and quality-control 


4 } 
training vendors personne 


company’s 


1 
policy to incorporate the latest knowl 


edge both from the engineering labora 


Furthermore, it is our 


tories and trom the field into the pro 


1 


duction line during the performance 


of the contracts. As a result, more than 
2,000 engineering change orders were 
issued, many of which called tor 
changes in vendors’ production pro 
cedures and consequent reéducation of 
workers 

In view of this need for main 
taining personal supervision of 
vendors’ operations, it is note 
worthy that all sections of the 
country benefited to some extent 
from the AN/TPS-1D contracts, 

as is evident from the map. 
AN/TPS-1D production was consid 
ered so vital during the Korean con 
was asked to 


flict that our company 


establish a second source of manufac 
ture. Accordingly, subcontracts for the 


AN/TPS-1D 


as the indicator unit, were 


production of complete 
units, such 
awarded to several small businesses ex 


perienced in the manufacture of high 


grade electroni equipment. In order 


to bring these manufacturers to the 


point of delivering their first units, an 


immense amount ofl liaison was re 


quired. Some 15,000 drawings were 


» total of 52 man weeks 


; 3 ; 
spent by the vendors’ personnel at 


the company: and 140 man-weeks were 
’ 


' , 
spent by our personnel at the vendors 


| 
plants. 


and 


N many. cases, the 


guidance provided by the prime con 


training 


tractor not only enable the small ven 


dor to 


vet 
tulh 


the immediate purchase 
order but permanently equips him to 
profitable operations 


perform more 


than he was capable of handling be 
fore. Raytheon, for example, has trained 
many a precision craftsman working in 
an obsolescent field to apply his skill 
where it will fill an active need in to 
day's technology. But this flow of in 


struction 1S by no means a one-way 


like wise 


knowl 


street: the prime contractor 


from the specialized 


and skil 


benefits 
edge ls which small business ts 
best able to provide 
The electronics 
} 


thousands of Dusinesses whi h, although 


industry includes 


WO: 
small in size. represent the vanguard 
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] 


in the development of new products 


and processes in their particular fields 
Moreover, the rapidly changing nature 


] 


of this industry places a high value on 


small business 


Wherever 


are concerned, this pooling ( 


the flexibility which 


firms provide. defense con 


tracts 


talents, skills, and facilities 


but 


so vitally affects our country’s security 


resources, 


] 


is not elective mandatory, since it 


Although this huge reservoir of ad 
vanced technology 1s potentially at the 


disposal of the entire electronics in 


dustry, it can be tapped with full et 
ficiency only by the manufacturer who 
has built his vendor relationships over 
] 


the years with fair dealing, care, and 


skill. 


HI 
AN 


stance 


procurement history ol tne 
rPS-1D is not 


but a 


an isolated in 


typical example of our 


company’s procurement policy. This 1S 
evidenced by the fact that in 1956 mort 
than 55 per cent ol the company s total 
purchases were made directly fron 
small business. 


When it 


items such 


is recognized that many 
; 

as glass bulbs for tubes; 

specially treated metals such as oxygen 


free copper, vacuum-cast molybdenum, 


steel alloys, aluminum, 


motors, heavy production equipment, 


etc., must of necessity be purchased 


] 


from large business because of thei 


very nature, will be seen that small 


business obtains the lion’s sha 


items is capabie ol 


that it 


- 
ali procurem 


} 


tics at Raytheon reveal that smal 


' 
ness obtains approximately 


of the company’s procuret 


in those fields where it 
compete 


In 


perience | the 


spite of these facts and 


' ' 
electronics imadustry 


generally, it is apparent that many 


small businesses encounter difhculties 


in today's economy 
[he efforts of organizations such as 
New 


Strate gi 


the Smaller Business Association of 
England (SBANE) and the 
(SI \ ) ot Los 


led 


Industries Association 


Angeles, Calif., should be commen 


tor their work in bringing their mem 


bers’ problems to the attention of Gov 


both of 


ernment and industry, which 


are making continuous efforts to im 


prove the and production 


} procurement 


ot equipment lor defense 


SIA’s stand in opposition to a pro 


posed congressional requirement ior a 


latory mx 


nt pr 


nt | 


ss Ic 


) 
nects vareness 


procure! 


DUSINESS, 


paternalistt 


PHA 


iwa 


tracting 


While it is 1 ul 


to disc 
tiation 


tenden 


[ both SBANE and SIA a 


oO 


ition to 


purpose her 


ernments ren 


uss 


Polk cs appear®rs 


' , 
nalize the pre 


Vv é Imes to yx 


subcontracts a substanti 


Crovernment 


} 


cause a prime col 


y 


work. Ob 


production planning 


every possib 


that 


nust be 


, , 
in his own shop 


] 
C 


performed 


This type of thinking prevents maxi 


] 
mum utihization of 


trial potential by 


spective 


business 


Nation 
to 


the 
failure use the 
talents of both large and s1 
fashion 


in complementary 


Geographical distribution of dollar value of purchase orders for AN/TPS-1D radar placed with small! and large business 
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Whenever a manufacturer 1s the sole 


prod r ol strategic equipment there 
irises the problem ot sateguarding pro 
a ion in the event of attack. Che 





S< tiol presently tavore 

irtment ¢ 1 ense 1s tl creation <¢ 
i motely ocated second source To 
establish a second source 1n wartime 





1 
economy 1S, tor several rea 


11 ' 
sons, an impracticable task 
First, the creation of the second 


1 


ource frequently entaus a huge ex 


‘ 


for duplicate facilities. Fur 


thermore, the 


| 
penaditure 
production volume of the 
ind hence its production 


] ] 
necessa©rily reduced 


rime source, 
Past 


likelihood 


nciency, 18 


experience also indicates the 


substantial idded costs resulting 


trom unsatistactory performance on the 


irt of the second source 


absence of a hot war, 


lect full 
entitied to tuli pro 


t for it now 
< Or § KNOW i 


how, inc 


aiso its t 


itents but 


nte ition uch of which is not pat 
1 until the Gsovernme! 1S 
red to pay ot only for the costs 
' , 
ing a contract Dut ais ror 


1 
trinsic Values resulting trom such 


‘ ] ' nd t ] 
< ( i ( ( IStry l 1IcT il OLY 
« uctant t& hand over gratis 
t\ i eal or potential competitor the 
i but exceedingly iluable as 
o* 4 , 
! hn constitute Know he \ 
] | r} | ' 1 +} 
Hl ec aeve pment oO ne x 
sting second-source progran S 
‘ ! ] 
( V limited, we e that a 
l roy vcceptable to all par 
Ye WOT 1 out. We suggest as a 
| | 
0 yroacn an extensor ind 
nement ¢ the pian used by our 
} 1 ] hle 1 
Vy wil onsiderabie success to 


ipply additional AN/TPS-1D equi 


= lr} oe | f ~ 
( indamentals of such a 
i outlined below 
| inv cases where a sec 1 source 
, , 
ier d Vital, a production con 
t ca ¢ wal led to the origin 
’ ' ‘ vith the written under 
ta that the equipment w ie 
ri ‘ i litable omponents 
, , 
i or wh | to 0 na ictured 
, 1 4 7 
1 1 a ed DV smalier contrac 


tors in areas sufhciently remote trom 


the original source to afford reasonable 
protection in the event of enemy bomb 


Many components can be handled 






ances require 


the establishment of 


duplicate I 
however, ge 


inspection tacilities are tar 


a 
Since responsibility for over-all per 


1 


formance will rest with the 


ind since 


manutacturer 


ind know-how are most important 1n 


y 
s 
- 
y 
/ 
- 

s 


' = 
ireas could be operated by personne 


the original inulacturer 
I many case circumstances may 
t of thar ¢ | yb] e | 
eq nat i Ss \ " per 
rmecd 1 tne int ¢ 1 subcontractor 
, = . bas 
der he observati or pe ips Ss 
vervision of the prime source. In any 
ent. development and 1 n ent o 
| ] t 
this procure ent plan ne ¢ 
the t wing benel 
1 
I The G er! nt vol r 
rv 1) Dealing with ole urce 
1 tect ’ CC et in the 
i icture ¢ 1 spe ed rticie I s 
} 4 ' f . 
i rly een ¢ wmirshned Dy perrorn 


| 1 » 
ince on in earlier contract; (b) Redu 
, 
complete 
’ ' , 1 
duplicate facilities; (c) Reducing the 
] } 
nonpertormance by the 


ond source: (d) Reducing the over-a 


subcot tracting, engineer 
] 


, ana 


n ft tine 


estin 
anizations of 
a portion ol which the Government 1s 
. ' 1 

ulreadvy purchasing as part of the over 


head rate negotiat lin prime contracts: 











> 
(tf) Receivin 


rreater cooperation trom 


| 


industry in the iture de velopment and 


1 
manufacture of new products as the 


result of a freer itmosphere regarding 


unwarranted disciosure, 


2. The prime contractor would bene 
ht by: (a) 


Maintaining over-all con 


trol of the project: (b) Obtaining a 
greater return for his developing and 


manufacturing know-how; (c) Holding 
° 1 
a competilive pos tion in technical areas 


have excelled, b 


in which he may 
' ] ' ld 
cause no one potential competitor woul¢ 
all ot the 
, 1 | 
prime’s know-how on a particular prod 
uct; (d) 


be in a position to be given 


Enjoying greater flexibility 


when negotiating with the Govern 


ment tor idditional business as a prime, 


, 
(e) Enjoving a better chance of sur 


vival as a business entity 1n the event 





or enemy bor because he would 
not ha t work concentrated in one 
ant 

a. once would benetit by 
a) In reasek partici tio! n the pre 
} 1 y 
auction ¢ eqi ment tor nationa I 
Tense (b) Broader experience 1n the 
mal wcture « litary requirements 
without 1 g the exp normally 

ociat I pri ontract 
QP | ( I per t rther elab 
. orat ( s idea yut it readily 
M ) ( that exter e opportuniues 
ist for the wider dispersal of defens 

' 1 

contract W while eliminating uch 
ot the é . ( establisl oi i on 
pietely I¢ I le { oO | ours ind 
much of the hazard « second-source 
nertorma r 

Ob ously t} | i ( pron Se 





ll types ¢« ilitary equipment, and 
it will not satisfy industry in every in 
stance mut tm Wi ifford the funda 
mental benehts ¢« dual sources and pro 
vide 1 means or ¢ rco in many ol 
the di lties wl ch he tofore have 
seemed insurmountable 

De elopt nt and retinement ot this 
plan shot ld assist both the military ind 
il | trv toa hie e an impro ed natio 
wid od tion svst id guat ( 
our national s¢ ty and with rew S 
to industry ( I urate W th its con 
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First Precision Missile 


In the bow and arrow man first found how to launch an aimed 


projectile to a distant target and still finds use today for 


the quiet and deadly penetrating power of this ancient weapon 


MING | ileolithic times 


DEC nterested in the develo 
ment ol LISSLICS, aimed and a 


curate, for the purpose ol inflicting 


distance upon another 


man Or an al ial. A stone thrown 
the a W e first missile ind 
was te we the S o « i i 
Lhe % ¢ Was CVCi¢ 
mel casi \ scie ener? 
ind ery ea the | tory ¢ 
CXPc! 1} ts 4 HUA i ne 4 I ' 
cal pr 1iS ( nissile The sing 
il any ivions, 1d se of tl 
principle ( I uga ( \X 
velop into a inger< Ss Weapol 

\ these pons shared ¢ ( 
1 1 defect. Thev could spray ssiles 
into a defense perimeter of other me 
but they could not reach out, with cer 
tainty and accuracy, to destroy a distant 


target. It was the energy inherent in a 


ino ho hat fir ' le maceahile ti 
strung DOW tha irst Made possible the 


' 1 
launching of an aimed | that 


royectule¢ 


sped with precision and authority and 


target. 


pinned a definite 


’ , | 
man s relationship with 


\ 1E span « I 


the bow, eight thousand years at 


least, and possibly ten thousand years or 
j 


more, grim and efhcient 


produced a 


missile that is still regarded with re 


an , 
spect. The arrow is a purveyor of silent 
death. It has been estimated that five 
; ie a 
thousand men were killed by arrows 


in World War II. 


wccompanied 


The twang ofa bow 


numerous deaths of lone 


German sentries during the British 
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the reigi ( Het 
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The great co wosite 
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For many centur 
ipproach the eftec 
established by the b 
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Phe ussue destruction resulting from 
in arrow Wound 1s very great. It is, in 
Tact, much more severe than that ac 


complished by any small-caliber, high 


velocity, metal-jacketed bullet of any 


type permitted by the restrictions of the 


Geneva Convention. The laceration and 


internal hemorrhage caused by the 


arrow 1s frighttu . 


At maximum effective range the ar 


row 1s probably as deadly, or more 
deadly, than at point-blank range. Given 
sufhcient remaining energy and velocity 
to achieve partial penetration, the at 


s shox k. \t the 


its flight, an arrow still travel 


row delivers enormot 
end ol 
velocity to ensure 


ing with suthcient 


penetration, tends to waver slightly in 


fight preparatory to its fall. Under 
such conditions, the arrowhead is sub 
jected to vertical and lateral pressures 


as the shaft becomes unstable in flight. 


The resulting wound 1S large and If 


regular in course. 


In cases where the arrow did not 
ichieve complete penetration but re 
nained in the body, the victim faced 


the ordeal of surgical extraction. In 


many cases, where the head was bound 
to the shaft with sinew, the body heat 


melted the fastening, leaving the de 


tached arrowhead in the wound. This 
was often the case in our own wars in 
the west against Plains Indians. 

Not the least horrifying effect of an 
arrow wound is the strong possibility 


of infection. An arrow offers a very 


large germ-bearing surtace 1n head, 


shaft, and feathers. The dragging of 


projectile through a_ badly 


long 


this 


lacerated wound offers enormous pos 


sibilities of a fatal contamination. 


TINHE fact that the could be 


seen but not 


arrow 
woided often forced 
the troops who faced it into unreasoning 


had a 


psychological effect superior to that in 


panic. In this respect, the arrow 


flicted upon men under rifle fre. A man 


with an arrow 1n him, even though the 


] 


wound was not tatal, or even danger 


] 
ous, was seemingly unable, psychologi 


cally, to continue in action with the 
shaft in plain sight, protruding from 


Here 


wound, not nm 


any portion of his anatomy. 


again, a minor arrow 


itself dangerous, resulted in shock when 


the missile was removed surgically 
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Che arrow cannot be compared with 


anv high-velocity bullet, but it was in 
evitable that it should be cc mpared 
with the round balls of the earlier 


muskets. Sir John Smith, writing in 


1590, made the tollowing comparison 


between the bow and the musket 


(1) Extreme nicety is required in 
taking sight with the musket; (2) Even 
at short range, the bullet is uncertain in 
flight: (2) Firearms are hot and dan 
gerous alter seven or eight rounds; | 4) 
Powder is very deficient in quality; 


(5)When 


bullet is prone to fall out of the barrel; 


the muzzle is lowered, the 


(6) The musket is subject to erosive 
rust and to dangerous overcharging: 
(>) Weather 


and blow it from the pan; (8) A large 


conditions ruin powder 


body of musketeers 1s 


Fr 
ay 
rs uy body of cavalry; (9) Few 
i 
are killed by musket fire 


after hours of battle. 


unable to resist a lesser 






Almost two centuries 
after Sir John, the con 
troversy was still raging in England. 
at Cumberland, at 


In 1792, a match 


100 yards, between musket and bow, 
produced a score of 16 arrows in the 
target while the musket was totaling 
12 hits. When firearms first appeared 
reckoned that 8,000 


in battle it was 


handle mus 


bowmen could 20,000 
keteers. 

Defense against the arrow sets up a 
peculiar problem. It took the trial and 
error of many centuries to produce any 
solution. The most obvious protection, 
a metal shield of body armor, was the 
deterrent to the arrow 


flexible 


least effective 


The 


with gambesons, was far more effective 


first armor, chain mail 


than the later plate mail. The wearer 
of chain mail was subject, however, to 


multiple wounds caused by splinters 
from the arrow shaft seeking intersices 
of the mail 


Reénforced chain mail, including 
banded mail, was developed about 1250 
\.D. for protection against arrows and 
was effective. The arrow had to pene 
trate flattened reéntorced 


by thick thick 


quilted gambeson greatly resisted pene 


two rings, 


leather. Under this, a 
tration and reduced shock of impact. 


It was a very heavy outfit and exces 


sively warm, but it greatly reduced the 


ethciency of the Saracen arrows during 


the Crusades. 


Plate mail was one of the worst pos 


sible protect ns against arrows unless 


it was made strong enough to deny 


entry completely. Sheets of metal set 
up an inflexible and unvielding surtace. 
An arrowhead of steel, traveling in ex 
cess of 100 miles an hour and helped 


by the driving force ota foll« wing shaft. 


was capable of holing all but the very 
best plate armor. The relatively thin 
metal plate offered just sufhcient re 
sistance to create a localized and highly 
concentrated shock center. 

was slowed suth 


Usually the arrow 


ciently by the plate to ensure retention 


of the arrow in the body after deep 
penetration was accomplished 

The field experience against the Sara 
cens taught the Crusaders that a better 
detense than any type of armor was a 
padded cotton that 
shock 


and strongly resisted penetration. The 


thick quilting of 


absorbed much of the original 
quilted surcoats of Richard’s crossbow 
men stopped the Saracen arrows even 


when not backed with armor. 


P' ISSIBLY 


the arrow 


the best defense against 
was the method devised 
by the Mongols of accepting the casu 
alty and minimizing the effect. To ac 
complish this Mongol troops went into 
battle relatively unprotected but wear 
ing thick inner clothing of raw silk. 
It was in no sense a substitute for armor 
as it had no resistance to penetration. 

The value of silk lay in the fact that 
the arrowhead would not usually cut 
through the fabric. As the result, the 
silk was carried into the wound, per 
mitting relatively easy extraction of the 
arrowhead. By gently pulling on the 
enclosing silk, the arrowhead was grad 
ually withdrawn from the wound. The 
casualty was thus spared enlargement 
of the wound by surgery and was given 
good protection from infection 

The head and shaft of an arrow, pro 
ducing a missile of great sectional 
depth, is effectively used in modern 
bullet design where great penetration 
is required. The 6.5-mm. Mannlicher 
bullet, small in caliber and long in 
form, is a modern derivative of the 
excellent design inherent in the arrow’s 


long, narrow shape. 
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Mobility Unlimited 


Water-based aircraft promise a revolution in modern military logistics 


Maj. Thomas J]. McDonald 
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nding and taking off trom lakes, in 
land waterways, and coastal waters 
without extensive construction effort. 


Chey require neither airhelds nor ports. 


, , ' 
and loading can be accom 


Discharge 
plished rapidly. Base areas themselves 
can be shifted, constantly confounding 


enemy interdictory efforts. The great 
] 


speed and large cargo capacity pro 


vided can result in substantial reduc 


tions in the size and number of far 


shore logistical facilities. 


Jet aircraft configuration, unlike that 


of propeller-driven airplanes, lends it 


seit to operation on the surface of the 


ocean almost as readily as in the air. 


The elimination ol propellers and in 


troduction of “speed-of-sound stream 


lining,” alloy improvements which re 


duce hull corrosion, improved methods 
of berthing and discharge, coupled with 


elimination of landing gear (up to 


: ; 
twelve per cent of a landplane’s weight), 

wnt up yet sea lanes as the long range 
I I i 


combat cargo carriers of tomorrow. 


The largest part of the earth's sul 


} 
face consists of Water. It 1S available In 


reasonable proximity to even the most 


arid plus the abil 
moderate 


” 
areas. Shallow dratt 


itv to land and take off in 
water based 


basing ad 


_ 
surtace turbulence gives 


transport an unparalleled 


nuclear reactors as 


: bes advent ot 
‘ircraft power plants will herald the 


1 ' 
giant seaplanes capavie 


DOSSIDLATY 


of carrvil hundreds of tons or thou 
sands of troops over practically limit 
( listance \ preperly trained tac 

1] ] j 
tica ro orce ould be commiutted 


in a fleet of such craft in days—even 
, 


hours—instead of the months required 


for deployment bv traditional means. 
Such a force committed in the first 
hours of the Korean emergency might 


have brought the issue to early resolu 


tion. 


The logistical implications of water 


based lift are that critical and “unpre 


dictable” forms of cargo, such as 
plasma, repair parts, and replacement 
equipment, can be moved with jet 
speed on a selective basis directly from 
the zone of the interior to a combat 
theater, eliminating mountainous stacks 
of supplies in ports and depots wirich 
are necessarily a part ol less responsive 
systems. 

replace ) 
bulk of 
moving overseas to support a 


move by ship 


Che jets can augment (not 


surface shipping. The great 


tonnage 


combat force will still 


because the prep nce rance of c mbat 


requirements are ammunition, fuel, 


, , , 
and food—heavy, predictab e, commod 


ities in Which a comparatively small 
number of items constitute the bulk 
ot trafhe. 

Air lift for these items normally 


consumption rate 
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for a mayor torce can he predicted accu 


mecessary since the 


} 1 1 
rately, but the tact that such a lift exists 
] ] , 1 fror eon on ¢ , : 
ind can be used fron me t ime in 
id 
meeting sudden emergency require 
1 
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, , ' ’ 
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} ] 
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thousands o 


varied, higt 


be their principal cargo. 


NSTI 


quantiti« s Ol 


AD of attempting to store large 
sporadically required 
supplies overseas, single-line electronic 
requisitions can be transmitted 


to | 


air fulfillment. Shipments will be spe 


trom 
combat zone S. depots tor rapid 
cifically consigned, in many cases to the 
requesting unit. 

During World War II, over 21 mil 
lion tons of logistical support for U. S. 
forces moved through the pandemon 


ium of European ports. Unclassified 


masses of food, tuel, ammunition, and 
miscellaneous stocks challenged the in 
genuity of shippers, port authorities, 
and supply personnel. Around-the-clock 


bulk 


handling of tonnage—classitica 


and 


tion, storing, transter, issue con 
verted thes illion tons to hundreds 
of millions through countless rehan 
dlings from port to front. 

By April of 1945 over one quarter 
of the 4 million S. personne! 
General | howers com 1 we 
in the ommunications zone, and a 
large part the others were more 
closely associated with the sprawling 
administrat es ort system tl with 
the fighting li 

Atomic bombs rendered this syst 
obsolescent TI ito IK SSIl« IKCS 
it obsolete The hi yrotecte tt t 
can be itt ded si | operations 18 dis 
ince lis} ind opuit 

Instead W iss ort-dep 
omplex t s Cherbourg a iP 





The mammoth vehicle below is shown climbing a 40-degree slope carrying two 


tractors, its big wheels giving it a superior payload-to-gross weight ratio. 








Even before propellers stop turning, a vehicle 
Airborne [)ivision 


bat mission for the 10Ist 


support tor 


ill } the 


and ocean shippu 


Pentomn 


by seapil 


San, 


force W theater 


thre ugh numerous 
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1 
ana bases 


mobile 


scattered 


videly 
These rendezvous pomts will be shifted 
as dictated by conditions, probably often 
due to the range and increasing acct 
racy ol guided missiles. 

Unlike facilities 
which are dependent on railroads, old 


fleets, 


permanent port 


fashioned highway truck and 


support 


conventional aircraft, priority 


W 


entering the theater will be shifted 


cargo 


rapidly by high-lift airplanes 


whic h constitute an important connect 


ing link between beaches of entry and 


the combat area, 


N™ 
+. d 


1 
eScTIve 


adjectives have been coined to 


the capabilitie s 


aircraft to include “Stol” 


tion for “Short take-off and land: 


“high lift,” indicating an 


in and out ot unusually 


and “pantobased,” which 


' 
such planes are equipped { 


' , 
or take-oll ¢ 


sand, ice, 
Forgotten 

U.S. and | 

War II have 


springboards for a new 


opment into ways ol getting fixed wing 


aircrait up and down with a minimun 
of runway. 

The exper 
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23 is on its way to a com- 


brought by a C-1 
during recent assault aircraft maneuvers. 
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Scale drawing of a big-wheeled military-type vehicle capable of carrying am- 
munition, fuel, food, and equipment across country and through deep streams. 


War |, 
The 


transportation team is well along the 


finally may begin to change. 


surface member of the theater 
developmental path not far behind its 
high-lift aircraft partner. The commer 
cial prototype of such a vehicle is the 
earth-mover 


ubiquitous — big-wheeled 


bouncing powertully along on every 
major highway construction job across 
the United States. 

\ prime factor in the superhighway 
program, a key piece of equipment in 
construction, lumbering, and other spe 
the big-wheeled truck looks 


_ 


cial fields, 
like 


problem 


a solution to the surface logistics 


i i {E. civilian earth-moving and lum 

bering vehicle is a giant that moves 
along over rough terrain with amazing 
agility, possessing a pay-load-to-gross 
weight ratio which is far more tavor 
able than that of conventional highway 
vehicles of the modern fleet. Up to halt 
the total loaded weight is cargo as op 
posed to twenty-five to thirty-five per 
cent in ordinary trucks. 

Giant tires (up to ro feet in diameter 
on a 35-ton vehicle) take up the bounce 
in rough country, eliminating the need 
tor springs or complicated Suspension 
systems. 


| irth-moving nd vehicles 


logging 
have been compared to conventional mil 
itarv vehicles in cross-country mobility. 
They have 


“rock gardens,” 


] 


been able to go through the 


“hogbacks,”’ 
the 


over the 
artificial 
The 


ig wheels with their low 


through the swamps of 


proving grounds. remarkable Ca 


pacity of the b 
ground pre ssures gives these vehicles a 
capability for movement through ter 
rain that stops almost any other type 
vehicle. 

To the extent that a bicycle outper 
forms a pair of roller skates crossing 


an open field, the big-wheeled vehicles, 


with greater ground clearance and bet 


456 


ter vertical obstacle-crossing capabilities, 


move heavier cargoes than small- 


wheeled types. The large tires have less 
wear cooler and 


rolling resistance, 


longer, and are less susceptible to 
puncture. 

Another feature of the big-wheeled 
vehicle is powered-king-pin steer. Elec 
tric or hydraulic power is applied at the 
king-pin connection between tractor and 
trailer, providing the capability of mak 
ing a 180-degree turn in a roadway 
less wide than the length of the vehicle 
By ensuring that steering does not 
compromise traction, this element com 
bines with the large wheel diameters 
to assure movement 1n bogs, sand, or 
snow. It permits “duck walking” and 
creeping. 

Such vehicles carrying fifty tons of 
predictable ammunition or fuel could 
make a scheduled, unhurried haul from 
beach of entry to battle area unre 
stricted to existing road nets, unham 
pered by wreckage-strewn roadways. 

The earth-moving type vehicle can be 
given another vitally important capa 
bility for military purposes. Proponents 
boxlike 
design, with weight evenly distributed, 

ld 


could he 


contend that the nature of its 


given an amphibious capa 


sufficient to ensure crossing in 


load 


atomized or de 


land waterways under whether 


bridges have been 
stroved by guerrillas. 
\ fleet of these vehicles operating 
with a new order of cross-country free- 
dom could take the place of railroads 
and ordinary highway systems in carry 


ing the bulk of support forward. 


M' YVING at thirty miles an hour, a 


fleet of 6 fifty-ton big-wheelers 
could deliver 200 tons of food, fuel, and 
ammunition to a division. Maintenance 
and fuel requirements for these ve 
hicles could be considerably less than 


for present-day truck fleets. 





The air-ground team of short take 
off pantobased aircratt and big-wheeled 
not be limited to fixed 


vehicles will 


schedules or definite routes for move 
ment. Their terminal points will change 
will be far less vul 


attack 


ports, bridges and tunnels, or commer 


constantly. They 


nerable to enemy than trains, 
cial-type trucks. 

It will be more difficult for enemy 
air missiles or guerrillas to destroy 
either big-wheeled vehicles or high-lift 
aircraft than to inflict serious and usu 
ally longer lasting interruptions on a 
dock, railroad, or pipeline. 

The costs of developing and field 
testing such a fleet now may be more 
than returned by reductions in the 
number of logistical echelons needed to 
Per 


reduc 


support an overseas combat force. 


sonnel savings stemming trom 
tions in the familiar multiple echelons 
of depots can be applied toward the 
maintenance and support requirements 


of the flexible system. 


A TTENTION can be devoted to 
] 


moving support selectively through 


the “pipeline” in a manner to minimize 
the number and size of installations. By 
keeping facilities small and support 
moving, over-all supply quantities can 
be reduced. Support can be where it 
is needed on time rather than heaped 


hundreds of miles behind, useless to 
the fighting elements. 


\ small logistical command charged 


with support of a single corps could 
handle logistics from beaches of entry 
to the front across hundreds of miles 
using big-wheelers and high-lift air 
craft. 


In commenting on his World War II 
experiences, Field Marshal Montgomery 
reflected the 


manders. He 


views of most major com 


said that four fifths of 


"1 
his over-all ist 


y 
r 
1Oy 


problems had been | 
cal in nature. 

The real answer to logistical needs 
when ports, highways, airfields, rail 
lines, pipelines, tunnels, and_ bridges 


re totally lacking in an undeveloped 


area, when long-range missiles can sin 


gle out fixed installations for instan 


taneous destruction, is a system which 
functions without reliance on these fa 
cilities, and such a system is now within 


the realm of practicability. 
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OF THE U.S. fon FORCES 


An outline of the vehicles — both operational 
and developmental — of the Army, and Marin 
Corps of the United States designed by engi- 
neers and scientists of the armed Jorces, 
educational institutions, and industrial organi- 
cations and produced by American industr) 


for the national defense of the United States. 
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LIGHT TANK T92.—This reconnaissance-tyy 
with a 76-mm. high-velocity gun and cal. .30 an 


guns in side turrets. Developed by Aircraft Ar 
vehicle weighs IS tons and is designed f 
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OF THE U.S. ARMED FORCES 


The vehicles shown in this presentation are those operational and developmental types 
employed by the United States Army and Marine Corps. They are vehicles that either 
have an offensive capability, are armored, or are able to operate through water or across 
country under combat conditions. Other types of combat vehicles are under develop- 
ment and will be presented when officially announced. Most of the accompanying pic- 
tures are from Army photos. Military trucks will be treated here in a later issue. 





General-Purpose Vehicles Tanks ge Personnel Carriers 
Self-Propelled Artillery JJ Recovery & Cargo Vehicles |) 


GENERAL - PURPOSE VEHICLES - 





INFANTRY VEHICLE M75.—Armament, cal 
Speed, 44.5 m.p.h. Cruising range, 115 miles. Cros: 


MECHANICAL MULE.—This vehicle, shown at wide. Climbs obstacle 24 inches high. Weight. 


tee tek nomad Gath, & Bibceen, Goncliiens dite. ic Armored. Prime manufacturer, International H 
a versatile conveyance and can carry weapons, 
personnel, or supplies far forward in the com- 
bat zone. Air-droppable, it has 4-wheel drive. 
Prime manufacturer, Willys Motors, Incorporated. 





SELF-PROPELLED ARTILLER 





IEE P.—The ubiquitous '4-ton, 4x4 truck has 


a proved its ability and versatility in combat in 
3 World War Il and in Korea. As shown at the 
right armed with the 106-mm. recoilless rifle, it is 
used as a battalion antitank weapon called the BAT. 


Prime manufacturer, Willys Motors, Incorporated. 


106-MM. M50 (ONTOS).—Armament, six 
recoilless rifles, four spotting rifles, one cal 
chine gun. Weight, 8.5 tons. Used by Marin 
manufacturer, Allis-Chalmers Manufacturing 
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lh ete EI >. 
- ©. ut 
nce-type tank is armed LIGHT TANK M41A1.—Armament, 76-mm. gun, cal. .30 and .50 MEDIUM TANK M47 Armament, 90-mm. gun, two cal. .30 ma MEDIUM TANK M48 Armament 
0 and cal. 50 machine machine guns. Speed, 46 m.p.h. Cruising range, 100 miles. Crosses chine guns. Speed, 37 m.p.h. Range, 80 miles. Crosses trench 78 inches chine guns. Speed, 30 m.p.h. Range 
raft Armament, Inc., the trench 72 inches wide. Climbs obstacle 28 inches high. Weight wide. Climbs obstacle 36 inches high. Weight. 46 tons. Crew, 5. Prime inches wide. Climbs obstacle 36 inch 
ined for air transport 26 tons. Crew, 4. Prime manufacturer, Cadillac Division, GM manufacturers were American Locomotive Co. and Detroit Arsenal 4. Manufacturers, American Locon 
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nt, cal. 50 machine gun. INFANTRY VEHICLE M59 Armament, cal. 50 machine gun. LANDING VEHICLE LVTPS Armament, machine guns. Speed LANDING VEHICLE LV TH6 
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s. Crosses trench 66 inches Speed, 32 m.p.h. Range, 120 miles. Crosses trench 66 inches 27 m.p.h. on land, 7 m.p.h. in water. Land range, 180 miles Crosses  full-tracked Marine vehicle with th 
Veight. IS tons. Crew, | wide. Climbs obstacle 18 inches high. Weight. 19 tons. Crew, 1 trench 102 inches wide. Climbs obstacle 36 inches high. Weight, 35 but mounting a 105-mm. howitzer 
mal Harvester Company Armored and amphibious. Prime manufacturer, Food Machinery. tons. Armored and amphibious. Used by S. Marine Corps. hicles is the Ingersoll Kalamazoo 
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at. six 106-mm. 40-MIM. MA42A1 Armament, dual 40-mm. guns, cal. 30 machine 90-MIM.. M156 (SPAT Armament, %0-mm. gun. Speed, 28 m.p.h. Cruising range, 140 miles. Has capabil- 
yne cal. 30 ma- gun. Speed, 45 m.p.h. Cruising range, 100 miles. Crosses trench 72 itv of crossing a trench 48 inches wide and of climbing a vertical obstacle 30 inches high. Weight of 
Marines, Prime’ inches wide. Climbs obstacle 28 inches high. Weight, 25 tons. Crew the vehicle is 7.5 tons, and it carries a crew of 3. It is an unarmored antitank weapon designed for air 
turing Company. 6. Manufacturers, ACF, and Cadillac Division, General Motors Corp transport and air drop. Prime manufacturer, Cadillac Motor Car Division, General Motors Corporation 


















MEDIUM TANK M47 Armament, 90-mm. gun, two cal. 30 ma- MEDIUM TANK M48.— Armament, 90-mm. gun, cal. .30 and 50 ma- HEAVY TANK M103.—Armament, 120-mm. gun, cal. 30 and .50 
chine guns. Speed, 37 m.p.h. Range, 80 miles. Crosses trench 78 inches chine guns. Speed, 30 m.p.h. Range, 195 miles. Crosses trench 105 machine guns. Speed, 21 m.p.h. Cruising range, 80 miles. Crosses 
wide. Climbs obstacle 36 inches high, Weight, 46 tons. Crew, 5. Prime inches wide. Climbs obstacle 36 inches high. Weight, 49 tons. Crew trench 90 inches wide. Climbs obstacle 30 inches high. Weight, 
manufacturers were American Locomotive Co. and Detroit Arsenal. 4. Manufacturers, American Locomotive, Chrysler, GMC, Ford 59 tons. Crew, 5. Prime manufacturer, Chrysler Corporation. 
















SS 


LANDING VEHICLE LV TPS Armament, machine guns. Speed, LANDING VEHICLE LVTH6.—This is an armored, amphibious AMPHIBIOUS CARRIER M76 (OTTER).—For cargo or person- 


27 m.p.h. on land, 7 m.p.h. in water. Land range, 180 miles Crosses full-tracked Marine vehicle with the same basic hull as the LVTP5 — nel. Armament, cal. 50 machine gun. Speed, 28 m.p.h. Range, 200 
trench 102 inches wide. Climbs obstacle 36 inches high. Weight, 35 but mounting a 105-mm. howitzer. The design agent for both ve- miles. Crosses trench 60 inches wide. Climbs obstacle 18 inches 
tons. Armored and amphibious. Used by l S. Marine Corps. hicles is the Ingersoll Kalamazoo Division of Borg-Warner Corp high. Weight, 4 tons. Prime manufacturer, Pontiac Division, GM¢ 
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eS 
o a 
Vl. M56 (SPAT Armament, 90-mm. gun. Speed, 28 m.p.h. Cruising range, 140 miles. Has capabil- 105-MIM. M52.—Armament, 105-mm. howitzer, cal. .50 machine 155-MM. M53.—Armament, 1: 
crossing a trench 48 inches wide and of climbing a vertical obstacle 30 inches high. Weight of gun. Speed, 45 m.p.h ruising range 91 miles. Crosses trench 72 gun. Speed, 31 m.p.h. Range, 
hicle is 7.5 tons. and it carries a crew of 3. It is an unarmored antitank weapon designed for air inches wide. Climbs obstacle 30 inches high. Weight, 25 tons inches wide. Climbs obstacle 4 
ert and air drop. Prime manufacturer, Cadillac Motor Car Division, General Motors Corporation Crew, 5. Turret traverse, 120 degrees. Prime manufacturer, ACF Crew, 6. Prime manufacturer, Pa 
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/ RECOVERY & CARGO VEHICLES — 








RECOVERY VEHICLE M74 Armament, cal. .30 50 


ind ma- 
chine guns. Speed, 21 m.p.h. Cruising range, 100 miles. Crosses trench 
9) inches wide. Climbs obstacle 24 inches high. Weight 45 
tons. Crew, 4. Prime manufacturer, Bowen-\icLaughlin- York, Inc 


CARGO TRACTOR MSAI Armament, cal, .50 machine gun. Speed 
41 m.p.h. Cruising range, 180 miles. Crosses trench S4 inches wide 
Climbs obstacle 30 inches high. Weight, 22 tons. Crew, 4. Equipped with 


bulldozer. Prime manufacturer, Allis-Chalmers Manufacturing Co 
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PFRUCK NM147) (SUPERDUCK This 
4 tons of payload over land or from ship to shore t 
p.h. on land, 7 m.p.h. in water. Land « 

9 tons. Prime manufacturer, General 


Ww c ight 


6x6 vehicle 
hrough heavs 
rising runge 
Motors Corp 

















mm. gun, cal. 50 machine 155-MIM. M44 Armament, 155-mm. howitzer, cal, .50 machine 

miles. Crosses trench 95 gun. Speed, 35 m.p.h. Range, 169 miles. Crosses trench 72 

tacle 42 inches high. Weight, 47 tons. inches wide. Climbs obstacle 30 inches high, Weight. 31 tons 
rer, Pacific Car and Foundry Company Crew, 5. Prime manufacturer, Massev-Harris-Ferguson, Inc 
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The Cordiner Proposals 


Thi Def nse Advisory Committee on Profe ssroonal and Technical 


Compensation urges the application of pay and job incentives 


to the armed forces as th key to a sound national defense 
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THE CAPABILITIES AND TECHNIQUES OF 


Phe Uhirty-ninth Annual Industrial Preparedness Meeting of the American Ord- 
nance Association will be held on Wednesday, December 4, 1957, at the Waldorf 
\storia, New York City, in co6peration with Cornell Aeronautical Laboratory, Inc. 
Phere will be morning and afternoon seminars, an Armament Preparedness Lunch- 
con, and the annual Industrial Preparedness Dinner. The seminars will be presided 
over by A.O.A. Vice-President Louis Polk, president of The Shefheld Corporation, 
Dayton, Ohio, and vice-president of Bendix Aviation Corporation, New York, N. Y. 


Seminars will be held on the Starlight Roof. The complete program follows: 


: 


Morning Session — 9:30 o’clock — Starlight Root 


PART I: GENERAL REQUIREMENTS FOR 
LIMITED WAR 
PANEL LEADER 
Ina Ross, Director, Cornell Aeronautical Laboratory, Inc., Buffalo, N.Y. 
This panel of official speakers from the military will discuss military require 
ments, Capabilities, and plans. A limited war ts defined as one fought to achieve 
i limited objective. In the achievement of this objective a nation may be ex 
pected to plan to expend a limited amount of its national resources and to 


hold the war to a limited geographical area. 


Pike ARMY IN: LIMITED WAR 
\ajor Generar Joun P. Datey, Director, Special Weapons, Office, Chief of 
Research and Deve lop at, U.S. Aruiy, Washington, D.C. 
PACTICAL AVIATION IN LIMITED WAR 
Generar O. P. Weytanp, Commander, Tactical Air Conrmand, 
Langley lir Force Base, Va. 
Pike NAVY IN LIMITED WAR 
Vice Apatman W. V. Davis, Jr., Deputy Chief of Naval Operations 
Washington, D. C. 
Pilly MARINES IN: LIMITED WAR 
Bricgapier Generar Ricuarp C. MlANGRUM, Assistant Deputy Chief of Staff 
for Operations, Marine Corps Headquarters, Washington, D.C. 


$ 


Midday Session — 12:30 — Starlight Roof 


ARMAMENT PREPAREDNESS LUNCHEON 

PRESIDING 

LIEUTENANT GENERAL Leste R. Groves 

President, New York Post, American Ordnance Association; Vice-President, 
Remington Rand Division, Sperry Rand Corporation, Bridgeport, Conn. 

ADDRESS 

Lirvrexanr Generar Janes M. Gavin 

Chief of Research and Development, United States Army, 
Washington, D.C. 





AMERICAN ARMAMENT FOR LIMITED WAR 


Afternoon Session — 2:45 o’clock — Starlight Roof 


PART Il; RESEARCH AND DEVELOPMENI 
OBJECTIVES FOR THE IMPROVEMENT 
OF LIMITED WAR CAPABILITIES 


PANEL LEADER 


Ropert Suarz, Head, Systems Research Department, Cornell 
Laboratory, Inc., Buffalo, N.Y. 


AIRCRAFT IN: LIMITED WAR 
Dr. Harr L. Hisparp, Senior Vice-President, Lockheed Air 
Burbank, Calif. 


MISSILES IN: LIMITED WAR 


Dr. C. C. Furnas, Chancellor, University of Buffalo, Buffalo, N.Y. 


ELECTRONICS DEVELOPMENTS IN| LIMITED WAR 


Dr. Eeatanver R. Priore, Director, Research and Development, 
International Business Machines Corporation, New York, N.} 


LCONOMICS OF A DUAL CAPABILITY 


Dr. Matcorm W. Hoac, Economist, Rand Corporation, Santa M 


fo] 


: 


Evening Session — 7:30 o’clock — Grand Ballroom 


INDUSTRIAL PREPAREDNESS DINNER 


PRESIDING 
LIEUTENANT GeNeRAL Lesin 
Pré snd Wt, Ne (Pe, York Post. La 
Renungton Rand Division, Spe 


R. Groves 


LCT () adnan ¢ 1ssac 1aT1on: iT 


\ Rand ( 0] pol ariol 


POASTAIASTER 

GENERAL Benyantin \W. CHipitaw 

Presidk yt. 177% Moa Ordnance Issac 
President, Thompson Products, Inc., Cl 


f 


veland, O 


AWARD OF THE WILLIANMIS GOLD ALF DAL TO 


Honorastr Donatp A. Quarves 
Deputy Sec retary of Defense 
Washington, D.C. 


ADDRESS 


Hlonorantr Doxnatp A. Ou vriers 





Supersonic Airpower 








The Air Force's supersonic family of 


the Lockheed F-104 Starfighter, an air-superiority fighter that can carry the new 20-mm 
American F-100 Supersabre, armed with four 20-mm 


century series” aircraft 


ire shown above. Clockwise from the bottom are: 


Vulcan gun; the North 
cannon; the Convair F-102 Dagger, an all-weather delta- 
wing interceptor armed with both Falcon air-to-air guided missiles and 2.75-inch folding-fin rockets; the Me- 
Donnell F-101 Voodoo which carries four 20-mm. rapid-firing cannon and up to six Falcon missiles; the Republic 
F-105 Thunderchief, a nuclear-weapons-carrving thin sweptback wings and a 


fighter-bomber with short, very 
long cylindrical fuselage. Air feeding its J57 jet engine is through wing-root intake ducts (Air Force photo 
£ 4 [ 
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Defense Highlights: Monthly Review and Outlook 











e Limited 
> a SCC 
vated by 
whether 


wars in this 


e Russian Satellite. 


® Action in the Antarctic. 
| Ar . 


es 


e More Satellites. 


e Navy Missile. 


ee . 
istic miussile, the 


November-December 1957 





would 
They als 


nadequate 


tists in present 


e International Navy. 


. ' 
cises this 


Mast 


e Safety Aloft.—Th« 
| 


flying records 


e Balloons and Science. 


directed by the 


of outer space an 


IGY-sponsored fligt 


ir Side project tl 
et and then fires an 


hundred thousand Tee 
about 1 
took part u \ series that made 
game tha ncluded ith tour days ray inclu 
wions. | I riiv tor cosmk 
scent scheduled two « 


1 9 
paloons with 


bombers partici ai ° 1 weekly fig hts 
hiciency competition 


ind bases in Flori ilso has frequent 
trophies in bombir a Vig mm, n tig n iC ny i I radioactive 


haissance, 


e Business and Defense. rall busit : led e Missile Support Plan. 


ir Force has started 
. , } . , 1 , 
twenty pe } I . Department's tl progvratr to establish I conomical missile upkeep and 


, , , 
fisca ( nis \ ( ne percentage resupy . It entails a I sive network ol data-pre cess 


t 


ommunicati july nt so that parts and re 


Ss in De rust 


An Air Matériel Area be resp 


ne or more nl sil \ m He WwW ll 


fense and juiren to the appropri producer 


to ¢ ombat 


stockpiling ane hand 


be replaced and returne« 


e New Logistic Concept. q ir-water rist IRBM and ICBM missil 


proposed in connection it I 3S, nuge se lan lisassem| it the site and comy nts returned tor repairs. 
, , . . 1" ' 
on the Martin Companv’s ving boards. | oT Chis program, which wi ibout to com 


The proponents t thi n Wi } piete, W1 make industry a Air Force 


supporting organization with rborne, I d unlo: I gistics chain. 


464 ORDNANCE 





The Budget and Detense 


An Editorial 


INLISSIIC 





Me ig a Cig ASSOCIATION AFFAIRS 


Large Turnout Attends First Meeting 
Of Far East A.O.A. Post In Tokyo 


AOA 


A.O.A, Executive Committee 
Holds Fall Meeting At 
Headquarters In Washington 


I 


At Tokyo meeting were, left to right: Maj. Gen. R. L. Maxwell, former president, New 
York Post: Brig. Gen. H. F. Bigelow, Post advisory board; Herman Ramph, vice- 
president; L. A. Martin, president; J. J. Mehaffey, secretary; J. K. Gleason, treasurer 





Syracuse Chapter Holds Annual Outing 
At Lake Shore Yacht Club, Oneida 
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Association Affairs Post and Division Activities 
Maj. Gen. Everett S. Hughes Was 
Seventeenth Chief of Ordnance 





Frontier Chapter Holds 1 t t Maj. Gen. Everett S$. Hughes 
Outing and Dinner Meeting 70 


At Niagara Falls Club 
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Ford Motor Company Is Host To More 
Than 1,000 Members of Michi 
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Attending Michigan Post meeting were, left to right 
Maj. Gen. Nelson 


Lieut. Gen. E. 
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Irving A. Duffy, A.O.A. Council; 
lank-Automotive 
L. Cummings, Chief of Army Ordnance; Del S. Harder, Post president. 


esult. \ tive of this great State 
im especia ippy to pay tribute 
Ss cont Dut ist ru \r erica 


l i | ‘ ers LOA ‘ 
rve tie S ( el 
erat ‘ i Vice 
\ ce 
iry i 
ry 
L he Ca 
ul ghite 
1e it Clid 
mpha es a wckets 
ect re ‘ ré \ i 
tr ; 
cs ‘ i i i 
Amer ( vent « 
ti ' 
Ss. suc re 
1¢ 
¢ 
\ 
lissiles «kets at t ¢ 
t Lo i Da t t 
t i Nik t \ 
es UO 1c Li¢ 
? \ Ss 
4 .¢ ‘\ \ t i 
(Ot t , ¢ E 
tire ( < t ¢ il ¢ ( t 
t \ sportati ( 
TLIC i 
be ym ¢ S ! t 
a 
\ \I ] 
MI I ¢ ‘i i { iit 
vers S \ v's new Me 
| ic M \ | é lous 
er-a () t Sj 
the Na t< < ¢ 
tor ( t i Si S N 
\T 
‘i 
( t} 
‘ 0) the + ( 
R ‘ + ict . 
yrepare S i t 
S1V¢ iy cane 
Wa t t tes | r 
+} | + C+ 
rt va wit rT ait 
t 1 ri S 
] 
t ( S ve ¢ 
CTO! ( r rt 
limit t i} 
¢ i seve 
SI e co i 
99 
i smalls 1 
Milit S ed the desig 
and the S ec ( 
tails a g re irene S 
volved 
—_—_—_ 


Fire Control Committee Of 
Underwater Ordnance Division 


Meets At Garden City, N. Y. 


ry recently reorganized Fire Cor 
trol Con tte the | lerwater O 
i e Diy C H ting at the Art 
Division, American Bosch Arma Corpx 
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ration (Gaara City ‘\ 
20-21, 195, 


Presiding at t 


Cook Research Laboratori M 
Grove, Ill i t y De ty Cl 
Richard Y. Miner, Arma _ Divisior 
Secretary Roy ( Schoenhaar 
strument Cor 
Rand Corporatior Long Island Ci 
N. Y¥. 

Welcoming addresses were made by Among those at 20-mm. Fuze Committee were, front row, left to right: E. J. 
Mr. Gittens, general manager of the Arma Lauenstein, chairman: Col. J. P. Harris, B. M. Finnigan, Sidney Weil, Brig. Gen. 
Joseph Colby, Lieut. Col. E. W. Worthing, Capt. J. E. Bess, W. S. Aumen, Jr. 








és mie cy chndeonn HUNTER 


oo EATING SYSTEMS 


re ince \ s f 

fe Bei ok ln fee soit te FOR MILITARY APPLICATIONS 

orning of the secor lay were devoted Hunter heating systems are used for a wide variety of military applica- 
to individual Subcommittee meetings. The tions. They are standard heating and winterization equipment for many 
Committee as vhole w reassemble types of mobile shelters, military engines, generator sets, etc. and are 
Chairman Anderson after lunch n the designed to conform to military multi-fuel requirements 


Subcommittee chairmen oe SPACE HEATERS 


for mobile or portable military shelters, for 


7. 4 radio, radar and guided missile control and 
. - ‘ maintenance installations 
A.O.A, 20-mm. Fuze Committee 


Holds Annual Meeting At HUNTER ENGINE HEATERS 
ve a yr g — > ¢ ’ i > “ae 
Kingsbury Ordnance Plant for starting internal combustion engines at sub- €-— 


The annual meeting of the 20-mm. Fuze zero temperatures, for trucks, generator sets, TT 








Committee of the (.-O.A. Small Arms and air compressors, etc «) 

Small Arms Am ‘tion Division was 

shh at Gee Kitashere Ordeence Plent HUNTER SPX TORCHES 

La Porte, Ind., on June 11 and 12, 1957 for a wide range of applications at sub-zero temper- 

Chairmar ird J. La atures. An unpowered open flame burner capable of 
Kingsht © unce ‘ erate being lighted with a match and operated on conven- 
y ASR P ( t tional fuels at temperatures down to 90° below zero. 

to the meet Sid Wi Capacity range—from 15,000 to 200,000 BTU 

vals . ; . K ; a nt Write for Folder FB-N156 “Hunter Development and Production Facilities” 


nance Plant, and American Ordnat Manufacturin 

g Co. 

taco “Ce HUNTE 

a . 30523 Aurora Rd., Solon, Ohlo 
I el praise ce Seaerwvor : Heating and Refrigeration Systems 





lustrv and the armed forces as typified by 
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A.O.A. Small Arms Groups Attend 
Special Meeting at Springfield 
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better, faster, at lower cost... 


with the Mere fff (METHOD 


Markem machines are helping ord- 
nance installations save time and 
money in their marking operations. 
The Series 554A shown manually or 
automatically prints and 
ejects projectiles 75 mm through 105 
mm, or other cylindrical objects up to 
10” in diameter, to 100 
pounds, Typical 55A features include 
quickly changed printing elements... 
removable inking-printing unit for 
easy access in conveyor line set-ups; 
self-contained drive; explo- 
sion-proof equipment when required. 


receives, 


1 ‘ 
Wwelghing ov 


electric 
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MAKE YOUR MARK 





Find out how the Markem Method— 
the right machine, type and marking 
compound—can help you make your 
mark .,. better. Write for full details. 


MARKEM MACHINE CO., 
Keene 9, New Hampshire 





ARK . 
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Members of New York Post 
Combine Fun And Ordnance 


At Picatinny Arsenal, N. Y. 


‘ 
Phe \ Post me er r 
eated to a i ( 
recrea ‘ I t Picati 
1 2 | 
rsena iy hu Ut ( | () 
re Cc ‘ creete ' 
' 1 ; 
r ‘ \ la O'Donova 
‘ YT » t \ } 
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PORTABLE RADAR STATIONS 


MEASURE AND 


DOUBLE CHECK 50 MILE READINGS IN SECONDS 


For the first time, surveyors are freed 
from short-sighted optical equipment. 
Unlike old-fashioned surveying tools, 
the “radar ruler” pierces through fog, 
darkness or dense foliage, electronically 
pacing off distances of 1 to 50 miles, 
precise to within a few meters! 


This new general-purpose surveying 
instrument was developed by Motorola’s 
Military Electronics Laboratory for the 
Signal Corps Engineering Laboratories, 
Fort Monmouth, N. J. The entire oper- 


ation can be handled easily and quickly 
by unskilled personnel. 

This self-calibrating system uses two 
identical portable radar stations which 
bounce a signal back and forth thou- 
sands of times each second. High-speed 
computers automatically provide the 
data necessary to measure off the 
distance. 

Here is just one more example of 
the equipment now being developed 
by Motorola for many varied military 
applications. 











3 suitcases and a 

25 ft. collapsible 
antenna comprise 
the entire equipment 


navigational devices + radar « countermeasures + microwave systems « communications equipment 


data transmission « plotting systems + telemetering + data processing and presentation indicators 


Positions open to qualified Engineers and Physicists 


IVY MOTOROLA erin. 


2710 N. Clybourn Ave., Chicago, Ill. 
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Other facilities: Phoenix, 





ations & Electronics 
National Defense Department 
Arizona and Riverside, 


Division 
California 
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first surface mirrors 

with half-wave protection 
semi-transparent mirrors ee 
metallic and non-metallic 


beam splitters eG. STEWART CRANE, 


optical filters 
Guaranteed to be rectors of Catler-Hamme , 
Without city on September 2th 
DISTORTION je cca lite 
DIFFRACTION Roerog Sopa ly 
DIFFUSION teapot ray 
All work to closest specification by the pioneers 4 -_ —" 


and leaders for a quarter of a century in de- 1971 ¢ 
positing metal films. Send for our free booklet. 


ithaca , New York the board of director 
Dept. M. 
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rocket power 


from reasoning power 


A reasoning mind—man has always found to develop entirely new methods of propul- 

this his most useful weapon when venturing sion and to produce rocket powerplants for 

into unknown fields. Today’s frontier—one dozens of military vehicles. 

of the greatest unknowns ever faced by man With this backlog of experience—and with 

—lies in outer space. an increasing staff of imaginative, reasoning 
RMI, America’s first rocket family, is engineers—RMI continues to blaze trails in 

uniquely qualified to help our country con- many fields of rocket power: supersonic 


quer the new frontier. For this project will manned aircraft . . . versatile helicopters . . . 
require more powerful and more efficient catapults and test sleds . . . and missiles for 


rocket propulsion systems than any yet de- defense and space exploration. 


signed. And RMI’s experience in the rocket Engineers, Scientists—Perhaps you, too, 
power field extends back over 15 years... can work with America’s first rocket family. 
years in which RMI scientists and engineers You'll find the problems challenging, the 
pooled their reasoning power and knowledge rewards great. 


Power @ for Progress 


R 
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REACTION MOTORS, INC. 
A MEMBER OF THE OMAR TEAM 
DENVILLE, NEw JERSEY 
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NEW DEVELOPMENTS 
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™ How is vour expansion 






program doing? Has it been delayed? 






Is it scheduled to begin soon? Regard- 







less of the time factor, Parsons’ 


Technical Planning Services* plus 






design?, procurement and construc- 






tion are available to Industry and 







Government with the future in mind, 


By taking advantage of these services 






now, your facilities will be ready 






when you want them—where you 


want them—the way you want them 









to put you one step ahead of the field. 


BOR Gb. 1708'-6" 





one step é ahea 


dias '% 


! 
! 
6") : 
| . EL (708 8” 


he: SJ 






*Tech 
nomic Sf idies and ippra sals. Geol ’ al 
Surveys, Raw Material Investigation Site 
Selection, Master Plan? na, Researel and 
Development, Pilot Plant Studies, and ¢ 


ria develo) ent 












+Process, Mechanical, Electrical. Structural, 
Civil and ether engines ; services. 


PARSO 
ameand nour ideas 
THE RALPH M. PARSONS COMPANY 







ENGINEERS* CONSTRUCTORS 
LOS ANGELES 
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RADIATION PROOF CAB 


FOR THE FINEST JOB OPPORTUNITIES 
IN THE GUIDED MISSILE FIELD! 


t’s a fact. At Bendix Guided Mis- 


HYPERVELOCITY GUN 


( 


a i prime contractor 


for the TALOS MISSILES 


Bendix Products Div i 
ea ev heels ct a it ake ELECTRONIC EXCHANGE 


entlemen: | w 
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** Advanced 
design and 
engineering 
demand 
precision... 
Harvey forgings 
fulfill the most 
demanding 


MAKING THE MOST OF ALUMINUM 
HARVEY ALUMINUM SALES INC., TORRANCE, CALIFORNIA 
Harvey is a leading independent producer of quality aluminum products in all alloys and sizes: 


Rod and bar, pipe, tube, hollow sections, press forgings, forging stock, impact extrusions, structurals, special shapes, extrusions, 
screw machine products and other aluminum products. Harvey is also producing similar items in titanium and steel. 


specifications. ’’ 


**A purchase 
order for 
Harvey forgings 
assures prompt 
delivery, top 
quality, and the 
best competitive 

price. ?? 


HAND FORGINGS ...PRESS FORGINGS...NO-DRAFT FORGINGS... 
ALL ALLOYS...IN ALUMINUM OR TITANIUM 


FOR EVERYONE 






























The finishe 
product is 
no better than 
its components 
Harvey forgings 
assure top 
quality ... best 

performance . 
better sales. ’?’ 


- 


se eecccceseeeerecccens 


Gr Sentinel in Navy Blue 
« 


He goes down to the seain ships, 
does business in great waters. 

But no longer is the Navy con- 
fined to the sea’s surface. It plumbs 
the depths, ranges through the skies 
penetrates outer space. Its labora- 
tories, even a thousand miles inland, 
are nautical battle stations. 

Research by the Navy, and by 
the industries which serve it, antici 
pates tomorrow’s needs. Among the 
industrial leaders contributing to 


that research and translating Navy 
needs into production realities, are 
eight companies of the GPE Group. 

Typical of the significant con- 
tributions by GPE companies are 
Librascope’s computers and _ anti- 
submarine devices . GPL’s auto- 
matic bombing and self-contained 
navigation system for the Martin 
Seamaster . . . Griscom-Russell dis- 
tillation equipment on every class of 
ship including nuclear powered 


craft. An indication of Askania’s, 
Kearfott’s and Link Aviation’s in- 
volvement is given in the adjoining 
column 

Many GPE Group products 
serve vital defense needs today. The 
scientific advances they embody will 
one day benefit everyone. 


a] CORPORATION 


GENERAL PRECISION EQUIPMENT 


¢ Kearfott ¢ Librascope « Link Aviat 





“Portrait of The Future” is the well- 
chosen motto of this submarine. States U.S 
Naval Institute Proceedings: *““The Albacore 
will long be remembered as the pioneer de- 
sign for flying under water.” Albacore’s revo 
lutionary piloting technique was conceived 
and produced by Askania, a GPE company 


Link Aviation provides still another 
glimpse into the future with its F-11-F Flight 
Simulator in which pilots of the supersonic 
Tiger pre-experience flight conditions and 
maneuvers, “log” priceless familiarization 
time. Also “shipping out” with the Navy Air 
Arm is Kearfott, providing 400-cycle compo 
nents for both planes and guided missiles 


The coordinated resources of the 
companies of the GPE Group, so effec 
tive in anticipating and meeting the 
needs of the Navy, serve with equal effec- 
tiveness other fields such as: 

Automatic Controls and Instrumentation 
Aviation 
Chemical and Petroleum 
Marine 
Motion Picture and Television 
Paper, Printing and Textile 
Power Generation and Conversion 
Steel, Mining, Transportation 


For brochure describing 

the work of The GPE 

Group, write to: GENERAL ‘1 
PRECISION EQUIPMENT CORPORATION, 
92 Gold Street, New York 38, New York. 
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New Developments (Contd. 





MOON USED AS RELAY 


PLASTIC LIFEBOAT 


X ow ; . ; feboat 


NEW COOLING SYSTEM 


Tubes are cooled by water jacket 


ACCURATE TIMING 


right 





The demands of computer and control projects and problems over a 20-year period have 
earned for Librascope an enviable record of experience which is demonstrated by versa- 
tility and reliability in the design, development and manufacture of successful equip- 

ent. New demands of missile projects are reflected in Libras« ope’s profiles of experience. 


This knowledge can be focused on your computer-control problems with the assurance IB ASCOPE 
of success. Librascope invites your inqury in this field. A letterhead request will bring R. uJ 
— 


you the Librascope story _— 
Engineers interested in challengir v fields are int 1 to -con a melee se eee. : 
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MATERIALS PROGRESS NEW em 


Compound 


George S. Brady 





The Growth of Plastics. WI 


The 4 
keeps 
~ threads 


i working 
freely 


DOW CORNING 6, « new 


grease-like silicone compound, 
is the ideal lubricant for threads 
on bombs, shells and rockets. A 
thin film of this silicone lubricant 
keeps threads working freely 
even after long exposure to cor- 
rosive atmospheres and tempera- 
tures ranging from 65 F below 
zero to 400 F. 


DOW CORNING 6 protects 


where other lubricants fail. 
Water repellent and highly re- 
sistant to oxidation, this silicone 
compound will not thin out or 
stiffen. Relatively inert, Dow 
Corning 6 prevents rust and has 
no apparent effect on explosives. 


DOW CORNING 6 is easy 


Paraboloid Mirrors.—The development to apply by swabbing or rub- 

f quick-< bing. Also recommended for 
other ordnance equipment in- 
cluding delicate mechanisms and 
light instrumentation. 


write tor FREE SAMPLE 


... and latest 
technical data 


The Resin Race 


DOW CORNING 
CORPORATION 


Midland, Michigan, Dept. 8323 


November-December 1957 48] 









esearch 


When a U.S.Hoffman representative calls 

you about subcontracting — rely on him. He'll 
be glad to show you how U.S.Hoffman can 

help you meet the challenge of modern defense 
requirements. 


We invite inquiries for particulars on the 
many ways U.S.Hoffman can serve you in your 
important responsibilities. 


V% 
u 
focg, “7 
In 
9 


U.S. HOFFMAN 


U.S.HOFFMAN MACHINERY CORP.Ln! 


105 FOURTH AVENUE, NEW YORK 3, N.Y. 
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November-December 1957 


In every important area of defense — from 
missiles to messages —U.S.Hoffman’s research, 
development, manufacturing and test facilities 
are chosen for important responsibilities. 


Managers of plants with defense contracts 
pS and Defense Dept. procurement officers know 
they can depend on U.S.Hoffman companies 

to deliver quality products every time on time. 


Hoffman 

is also a foremost producer 
of artillery shell 

and projectile 


for the armed services 
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Skill and 
EXPETIENCE ress. vv. 


at your service... 


Nir 


[Oo a = = 


STR ae 
Polycarbonate Resins. 

e If you need AN washers or 
iny other type ef washer . 
if you require stampings of simple 
or complicated design and shape 
you can profit from the services 
and skills of Western Washer and 


Stamping Company. 


@ With 44 ve irs of experience, 
including intensive production in 
both World Wars, we have a 
firmly established position as a 
respected supplier of the nation’s 
ircraft industry i broad 
potential based on iutomatt 
equipment, a wide selection of Carbonate Resins 
tools and special equipment for 
issemblies proved 
engineer and tool up f 


sub-contracting assignments 


Phone, write, wire for complete information, 


WASHER & STAMPING CO. 
2111 East SIst St., Los Angeles 5 Calif 
LUdlow 2-6191 Aluminum in Autos 


A subsidiary of The Seng Company 
Chicago 22, ill. 


Silicon 


Tin 


Production 


Production 


Whi 
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Today Sperry is working closely 


F? 
AX 
C 
= 


and Air Force in applying RACE 


more information on RACI 


November-December 1957 


write 


with 


sr Uicene Pancmanion Pies HH AY GYROSCOPE COMPANY 


RAPID 


RACE* eliminates slow, time-consuming 
chech ing 


manual tests by electronic 
complete weapon system such as missile 
or aircraft. Operating on initial assump- 
tion that system ts functionu \ 
RACE speeds through prim 

over-all system or major sub-sy 

fault exists, RACE signals “no-s 

isolates fault through secondi 


1008 HOURS 


Complete job is done in onl 


AUTOMATIC 


Advanced design eliminates chance of 
human error by use of standard computer 
techniques of programming, memory, 
digital and analog comparison. Signal 
generators include electrical, electronic, 
hydraulic and pneumatic signal sources, 
as required to actuate circuits or simulate 
system signals for comparison with stand- 


1009 HOURS 


ard reference signals. 


CHECKOUT 


RACE not only pinpoints weapon defe 
it also flashes on control console set 

location, name of faulty unit. dows 

involved, location of spare, 

nical work required, system p 

arming conditions for safe repair. Simul 


taneously, punched maintenance card with 
complete, detailed instructions for repait 


is automatically ejected. 1025 HOURS 


EQUIPMENT 

Design flexibility adapts RACE for use 
at operational sites in pre-launch and pre- 
flight check-out, for in-flight testing, for 
maintenance areas and overhaul depots. 
Current and future applications include 
missile data reduction stations, shipborne 
and airborne radar, automatic navigation 
systems, aerial reconnaissance systems, 
ground fire control systems and missile 


Sian. 


: 1 
guidance systems. O30 HOURS 


MICROWAVE ELECTRONICS DIVISION 


ill branches of the military 














Leroy’ Lettering Equipment —a 


A TALENT FOR INVENTION: 
K & E development—insures perfect neatness and uniformity, yet it is 
simple to operate and requires no special skill or training. One man can 


start a job and another finish it without any variation in lettering. 
This K&E equipment comprises three basic, precision engineered 
parts: Leroy template, Leroy pen and Leroy scriber. Capitals, lower 
case, numerals, vertical or forward slanting letters can be drawn from 
a single template—an exclusive K& E feature. You can buy templates, 
pens, and scribers separately or in convenient sets. 

Leroy templates offer a variety of alphabets, sizes and graphic symbols. 
Electrical, mathematical, mapping, geological and other symbol tem- 
plates are available. Templates, with words or phrases that are fre- 
quently repeated, as well as templates with your own symbols, trade 
marks or designs, can be made to your order. 

To save time and money in your drafting room specify K & E Leroy 
Lettering Equipment. For other drafting or engineering equipment 
and materials also look to Keuffel & Esser Co.—your “Partners in 
Creating’’—who have served engineering for 90 years. 


KEUFFEL & ESSER CO. New York 
Chicago, St. Louis, Dallas, San Francisco, Los Angele 


Hoboken, N.J., Detroit 


Seattle Montreal 


KE 
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Steel Coating.—The | 


Aluminum Pulleys —A German firm, 


l \ 
j \ 


An 


New Aluminum 


Alloy.—The 


( cag 


C 


ve 


Aluminum Powder. 
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ERCO SUPPORT FOR ALL Modem WEAPONS 


FROM SPECIALIZED EQUIPMENT 
TO COMPLETE SUPPORT SYSTEMS 


— 


A=YP a0 76 


=~oUuUmM >Oo Pp os 


DESIGNED AND BUILT BY & ea a” aR 
NUCLEAR PRODUCTS - ERCO DIVISION, 
ACF INDUSTRIES INC., RIVERDALE, MARYLAND 
































ACF INDUSTRIES INC., DIVISIONS - 
AMERICAN CAR AND FOUNDRY + AVION + CARTER CARBURETOR + SHIPPERS’ CAR LINE « W-K-M 





Cn 


Oil free 


high pressure gas 


FOR MISSILE /PRESSURIZATION SYSTEMS 





9200 
Ta Al ENGINE 
Dri ~ STAC 6000 Pst 
Compressor ‘ ATLAS MISSILE 


MULTI-STAGE BOOSTER COMPRESSORS 


) 


\ 


MODEL LS-III {#000 | 40 TO 80 SCFM 


FOR TEST SITES — STATIONARY 


\ 


\ 


Pill 
4 
MODEL sM-I1 45° 


FOR TEST SITES - -SKID MOUNTED 
MorTor 


5 TO 30 SCFM 


mu ELvectr« 
ENGIN} 


\ 


\ 


AVAILABLE 
OR GASOLINE 


10 TO 80 SCFM 


MODEL LM-III \ 
' j 


; 


Yad i’ 


FOR TEST SITES — PORTABLE 


Evecrric Moror Drive — Arr CooLtep 


ASSEM. NO. 9315 1 SCFM 


ie 


| O00] 


FOR TESTING COMPONENTS 


compress helium or nitrogen from 
a variable inlet pressure source 
such as commercial gas bottles to 
a higher »utlet pressure. 


COMPRESSION WITHOUT LUBRICATION 


prevents oil contamination and 
insures highest purity of outlet gas. 


© OUTLET PRESSURES TO 10,000 PSI 
¢ INLET PRESSURES FROM 50 PSI MIN TO 
2,300 PSI MAX 


¢ CAPACITIES FROM 1 SCFM TO 80 SCFM 
STANDARD 
(LARGER CAPACITIES ON REQUEST) 


one, 
two, 


three 
or 


four stage models available 
for stationary, portable or 
tactical use 


ENGINEERING & 
SUPPLY CO. 


1236 So. Central Ave., Glendale 4, California 
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High-strength Steels. 


>? 
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Total deception is the special job of ECM... Electronic Countermeasures. ECM tells the 
enemy where you're not and what you're not. It fences you from detection, alerts you to 
trouble. It blinds the enemy, shields you. » » ECM plays a disruptive role against all 
aggressive electronic action, smashes its pattern, draws a red herring across its search 
paths. » » ECM is a sophisticated system of defense designed to protect strategic 
aircraft at minimum risk. Without ECM our weapons systems concept is danger- 
ously modified. With it, the structure of our national defense becomes impregnable. 

» In ECM, “the silent warfare of deception,’’ LMEE, leading producer of such systems in 


the free world, contributes another special competence to world peace. Write Dept. B. 


cn 
Aviation Clechrowin Products Juelude: 


Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 


LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 
FRENCH ROAD, UTICA, NEW YORK 











ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 





Exciting new things are happening at 
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HOFFMAN ELECTRONICS 


Finding practical new ways to 
harness the boundless energy of 


ihe the sun has been one of man’s 
Gener oldest ambitions. Today, at 
Pa., gets Hoffman, scientists and engineers 
st are developing and testing new 
facturing applications for silicon solar 


converters —another exciting 
product of Hoffman research 
and engineering skills. 


he Hoffman solar energy converters 
the Na turn rays of sunlight directly 
into electricity to charge baiteries 
and to operate electrical and 
electronic equipment. A few of 
oo the amazing devices made 
practical by Hoffman solar energy 
converters are shown below. 


Solar-charged 
flashlights do not 
require replace- 
ment of dry cells 





High-intensity 
flashing warning 
beacon with solar- 
charged batteries 





Hoffman SOLARADIO 
Solar energy 
converters recharge 
batteries automatically 


Module Units for 
use in ¢ variety 
of installations 


Some of these products are already 
on the market—others are still 
undergoing intensive tests and 
evaluation in the field. If you have 
applications for which Hoffman 
solar converters might be used 
to advantage, you are invited to 
- write for additional information. 


“ket PHYSICISTS « ELECTRONICS AND 
ELECTRO-MECHANICAL ENGINEERS 
Significant new developments at 
Hoffman in the fields of semiconductors, 
navigation, communications, radar, 
ECM and weapons systems have created 
important positions for scientists and 
engineers of high calibre. Please address 
inquiries to Chief Engineer. 


| an 
“  Hectronics 


HOFFMAN LABORATORIES, INC. 
3761 South Hill St. * Los Angeles 7, Calif. 
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Hoffman Flectronics 


Where exciting new things are happening in TSEMICONDUCTOR APPI ICATIONS } 








| 
| RESEARCH, DEVELOPMENT & PRODUCTION - WEAPONS 

HOFFMAN LABORATORIES, INC. SYSTEMS » RADAR « COMMUNICATIONS » ELECTRONIC 
3761 South Hill Street | COUNTER MEASURES « NAVIGATION - SEMICONDUCTOR 

Los Angeles 7, California | APPLICATIONS - ELECTRO-MECHANICAL EQUIPMENT 


— . 
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Do you need better ways 
to strip paint? 


When tough finishes resist your present stripping meth- 
ods, you may need help on some of these problems: 


1 How to:strip oil-base paints ...synthetic 
enamels . . . alkali-resistant plastics 
resin-base paints... japans ... wrinkle 
finishes ... nitrocellulose lacquers... al- 


kyds ... phenolics... ureas. 


2 How to strip zinc chromate primers with- 


out etching aluminum. Meteriels & Methods 


3 How to strip paint from vertical sur- 
faces and undersurfaces where thin 
bodied strippers run off without doing 


their work. 


4 How t 


large to be soaked in tanks. 


strip metal parts that are too 


5 How to strip paint, pigment residues, 
phosphate coatings and rust in one 


operation. 


6 How to strip paint from rejects, conveyor 
chains, racks and hooks in continuous 


ope ration. 


Oakite has more than a dozen fine stripping materials 


for these and similar jobs. 


FREE For information on problems 1, 2, 3 ‘and 4 ask for a 
copy of “How to strip paint’, For more on problems 5 and 6 
ask for ‘“‘Here’s the best shortcut in the field of organic finish- 
ing’. Write to Oakite Products, Inc., 30H Rector St., New York 
6, ™. ¥. 


STRIAL 


CLEAN, 






OAKITE 
ES 


Export Division Cable Address akite 


Technical Service Representatives in Principal 








Rockets and Missiles (Contd.) 





$9,000 each. The GAR-2A and its radar 
guided cousin, GAR-1ID, has a kill prob 
ability of 80 to 90 per cent in mixed fi 
ings. The new missile has been fired fron 
the F-89H, F-101B, and the F-102A. It 
Is expected that both types of missiles 
will be carried aloft with the pilot decid 
ing which missile to use. The two missiles 
are identical with the exception of thi 
guidance nose 

Other .\ir Force air missiles under ce 
velopment are: Green Quail, an air-to 
surface decoy missile; Duck, an air-to-ai 
bomber defense rocket; Goose, an air-t 
1! decoy missile Iwo other worl ae | 


’ 
lefense missiles are the I] S-/2604 ai 


Research.—The first rocket firings in 
the IGY program were mace at the 
Navy's Point Mugu installation. The first 
of fourteen Dan rockets (Nike-Ajaa 
booster plus Deacon sustainer rocket 
vere fired. This phase of the program will 


rrela 


c te radio fade-out with solar flares 
The entire program is set up for fast 
operation since it takes about one minute 
to tell if a flare is beginning. A solar flare 
nav hit its peak in about five minutes. It 
now takes about three minutes to set uy 
and fire a rocket, but the hope ts that 
eventually the time can be cut to om 
minute 

\ combination balloon-rocket is to be 
launched from Eniwetok Atoll. The ain 
ch an altitude of 4,000 miles 


Called Project Far Side, the balloon will 


s to reac 


carry aloft a multistage rocket to at 
iltitude of 100,000 feet. A 4-stage rocket 
will be used to attain a top speed of about 
25,000 feet a second. The Air Force Office 
of Scientific Research is sponsoring the 
project and Aeronutronic Systems, Inc 
Glendale, Calif., is the prime contractor 
The balloon is being built by General 
Mills, Inc. The University of Maryland 
is designing the instrument payload 

The first-stage rocket uses four Thiok« 
‘ccruits second stage is one Recruit 
third stage is four .dsps, and the fourt! 
stage 1s a single .4sp. Six shots are being 
scheduled—with the first firing expected 
this fall. Purpose of the project will be 
to gather data on cosmic rays, magnetic 
and gravitational fields, ion studies, and 
meteorite density 

\nother program for high-altitude in 
vestigation has been proposed by Stan 
ford Research Institute Menlo Park 
Calif. In this system a_ solid-propellant 
rocket carries a parachute sonde to an 
altitude of 150,000 feet. Here the instru 
ment is released and tracked by an AN/G 
MD-2 rawinsonde which also picks up 


data. The study was made for the Fed 


eral Civil Defense Administration. FCD.\ 


vould need such high-altitude data for 


predicting atomic fallout 
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To voice the world’s 


The shipboard and battle-announcing needs of a 
submarine pose problems that just “standard” 
equipment can’t meet. 

Exceptional ruggedness is required, both to 
withstand shock and to resist heat, humidity, and 
salt moisture. 

Power must be adequate, yet compressed into 
the smallest possible space 

Dependability is relative to such factors as 
cruise distances never before attempted by under 
water craft 

An example of products meeting such prob- 


s-C a Diviston orf 
s 


STROMBERG-CARLSON 


GCENERAL 


General Offices and Factories at Rochester, N.Y 


| aeuess ee eset? % 


yee 
were” e 
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newest submersibles 


lems is found in the announcing equipment 
aboard the atomic-powered Nautilus and Sea 
wolf, built by Electric 
Boat, and “voiced” by Stromberg-Carlson. Here 
standard components re-designed to the 
special conditions involved. On the Nautilus, to 
date, our equipment has logged more than 60,000 
nautical miles without difficulty of any sort 
Similar equipments also serve the land and ai: 
arms of our country’s military forces and give 
evidence of equal dependability under the special 
conditions for which they were designed. 


our associate division, 


were 


GD 
* 


DYNAMICS CORPORATI 


West Coast plants at San Diege and Los Angeles. Cali! 








we IJUKANE 
lor AMPLIFIER 


2 


“MOVES A MOUNTAIN OF METAL 
IN BOMBER FLIGHT CONTROL” 


Small, yes, but built to exact- 


THIS 


ing specifications for dependable 
performance under tough oper- 
ating conditions. This is precision 
manufacturing at finest by 
one of the in 
pioneering and developing elec- 


its 
world’s leaders 
tronics. DuKane can produce 
amplifiers in any size, quantity 
and meet 
quirements. Send the coupon 
today for the interesting facts! 


capacity to your re- 


BY CONTRAST ARE THE DUKANE 
AMPLIFYING SYSTEMS 
WEIGHING WELL OVER A TON! 


DuKane's dependable commercial elec- 
tronic products are serving industry, 
schools, hospitals and offices across the 
nation! Details upon request! 


- re 


\— Flexifone and School 
Nurses Call Sound Systems 


Micromatic Sound Private Telephone 
Filmstrip Projector Systems 
poor ee ee EE 

| For Facts on DuKane 

l amplifiers for defense, write 

I Dukane Corporation, Dept. B-10 
St. Charles, Illinois 


| waMe__ 
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ARMAMENT ELECTRONICS 


W.H. Van Vliet 





“Solion,” New Electronic Marvel.— Thx 
Naval Ordnance | aboratory u Washing 


announced an electrochemical de 


tu ties 

a 1+) tul d 
vice which may rival the vacuum tube and 
transistor as a basic component in the elec 


tronic imventory Phe vice uses the 
movement of tons (electrically charge 
atoms or molecules) im a solut stea 


of ina gas or vacuum, as ha tube or in 
a solid, as in a transistor n the case ot 
the “solion,” the electrons flow between 


electrodes in an iodine solution 
The 


pact on the 


solion 18 € xpecte 





electron 














pated that the eVICE st important 
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navigatio Che soli ghly sensitiv 
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certain jobs better than the um tul 
or the relatively recent transistor 
Flat Cathode Ray Tube.—The Office of 
Nav ] I< scare has rele is mtorn lor 
C ly ¢ urcratt r t s 
ccor ig t tear \ Rawso 
‘ tt, a flat cat e ray tube for pres 
it t . is been 
‘ } I ' 
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vea 
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( sident of General Electric 
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Kilowatt Transistors.—A new Westing- 
ouse techniqt evaporating aluminum 
to slots mille germaniu wafers to 
form emitter and collector junctions m 
transistor construction, appears very 
promising. This process makes possible 
the product of junction transistors ap- 
roac gt owatt range and controll 
ing up ‘ amperes. Current gains 
over 100 are easily attained 


Signal Corps | 


ile 


ry 


Polaroid Prints Via FAX.—The 


equi 


Keep 


Radar Hazard.—A_ recent 


Army 


unveiled tacsim 


iboratory 


pment which handles 3 hy 4 
} ] ts and can be operat 
The perat mere ly 
, t i slot a flips a 
\ vith a 200-line-per-incl 
t of a facsimile eceiy 
' iway about five minutes 
( tographer takes the ginal 
t . ides one n t it each 
¢ cessing of the " ‘ id 
e N ind Air Fores re t 
gram but are awa 
tu to termine f miulita 


It Simple—Lieut. Gen. C. S 


: \ 
Deputy Chief of Staff for Ma 
S. A Force, state it a recent 
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r wts ive to be n ¢ 
f i the 
T ( 
\ co 1 te 
Spec ( ( 
Strive { ' 1 , i 
e ( ca S 1s I s t 
‘ { t ‘ tT 
| 
I 
facture adiu ent 
ri ering. .(c ve bette 
ey cor ents t 
A bas t 
X if «al 
\{ Ww 
te tha e tea t 
‘ 1 ent that s 
( 1S¢ is ce r ve 
s. He t ut tha 
( ( ts ar t Ss Wo ive 
catl Ss al you 
t stry 


report in 


r} Ticme cieariv points out t 
zard of energy radiated f 1 
4 
te! 4 \ te ne caught 
beat f fy ty 1 at 


ORDNANCE 








TYREE CORROSION RESISHReee® CE enone ee 
METAL RESISTANCE 


CORROSIVE MEDIA erpeceesegeesrosesccee omnes 4 
ZIRCONIUM 


TITANIUM 


Sulfuric Acid excellent to good good below 5 

, below 80 
Nitric Acid excellent excellent 
Hydrochloric Acid excellent good below 10 
Phosphoric Acid excellent to fair poor 

below 85 

Chromic Acid excellent excellent to good 
Aqua Regia poor excellent 
Wet Chlorine Gas poor excellent 
Chlorine Water excellent excellent 
Sodium Hydroxide good below 90 good below 50 
Ferric Chloride poor excellent 
Calcium Chloride excellent excellent 
Cupric Chloride poor excellent 
Sodium Chloride excellent excellent 
Ammonium Chloride excellent excellent 
Aluminum Chloride excellent excellent to fair 


2s 
Corrosion resistances of zirconium and titanium to typical cher : _— 
cre shown above 
— 


ofter only a week of similar service 


ZIRCONIUM AND TITANIUM LICK 
TOUGHEST EQUIPMENT CORROSION PROBLEMS 


The use of zirconium, titanium, or all 





these metals now makes it possible to fabri- sonable cost is made poss reast 
cate equipment that is corrosion-resistant produc nd improved tec} ‘ de 
to almost every substance encountered new U.S.I. fa es. By the e1 
industry. Even with such difficult-to-handle ear, U.S.I.’s new nium pla \ 
chemicals as chlorides and oxidizing acias, 9,0 Ss he na ns al lal itpu Phe 
equipment can have extremely long service new U.S.I. zirconium plant at Ashtabu 
1 b 
life. Problems of product contamination in O} employing a sodium-reduction process 
chemical and food processing can be virtu will be ible supp 1,000,000 pounds f 
ally eliminated. zirconium platelets to industry 1958, in 
Costs are cut in two ways. Direct maintenance addition to meeting Aton EK gy ' 
‘ : pee cas mission commitments 
costs are lowered, but even more important, ! yeas ; n 
] ; 7 . t vol } > orrosion opien tT 4 
costly downtime for the replacement of equip- If you have a corrosion probl W 
. wn" ° ) " th " ret rat thea acl ntag e 
ment can be avoided. These savings can more pa) A ve Hale he advantage 
. ° . W<ing Tr e met S on p nt; _ 
than compensate for the relatively high ini- ap ee ee ee For more informa 
“ ~ + , write ¢ " an! 7 \ , r ) 7 
tial investment. K e to Bill Greenleaf, Manager of 
foahri Meta Devel pme! 


At the moment, equipment can be fabri- 
cated from titanium for about twice tl 

price of stainless steel with even lower costs 
anticipated in the near future. When volume 


production is reached, commercial grade zir- ss 
conium will probably cost only 50 to 75 : USTRIAL CHEMICALS CO. 
more than stainless steel. 2 canis Division of Nat Dist , 


99 Park Ave., New York 16, N.Y 


Branches in principal cities 
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Are You 





an Engineer’s Engineer <~ 


Then you will enjoy meeting the men at 
Pioneer. Here are gathered together 
the most versatile and competent staffs 
of product development and design 
engineers you can imagine. 


They are real engineers’ engineers. 
There is nothing in the world to them 
like getting their teeth into a product 
design and development, or improve- 
ment project. 


As every engineer's engineer has to be, 
they are thoroughly practical. If you 
wish, they can help you right from the 
sketch or idea stage through all phases, 
including a complete set of manufactur- 
ing drawings. What's more, these draw- 
ings will guarantee the most economical 
production costs. They can help you 


with development, with styling for to- 
day or tomorrow, with engineering 
analysis, production methods and tools, 
on prototype building and testing, per- 
formance analysis and specifications. 


Industry has called on them on over 
264,000 jobs in the past 25 years. 
Working with engineering staffs like 
yours, they are trained to assemble 
ideas from their experiences in dozens 
of fields and apply them to the develop- 
ment of a better, more economical, 
more saleable, MORE PROFITABLE 
product in a still different field ... yours! 


You can write your own specs as to 
what you want them to do for you, and 
how. They'll be part of your team. 
They area real engineer's engineers... 


P.S.—Pioneer's Chief Engineer has some material 
he'll be glad to send you, giving more details on 
our services. Ask him for Bulletin PE-60 


ENGINEERING 


& MANUFACTURING CO., INC, 
Telephone -TWinbrook 3-4500 
19669 John R Street, Detroit 3, Michigan 





INDUSTRIAL ENGINEERS, CONSULTANTS & DESIGNERS 


BRANCH OFFICES IN DAYTON, OHIO, WASHINGTON, D. C 


end TORONTO, ONT., CAN 
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i distance of about ten feet. In a few sec 


} 


onds he felt heat be 


within a minute and he 


Within 


acute abdominal pain and became 


internal heat. The 
came intolerable 
moved away half an hour he had 
naus¢ 
ated. The tec mician, mi spite of adequate 
twelve days 


luman tolerance to radiant 


medical care, diced within 
power 1s 
lowest in the S and C bands (about 3,000 


and 5,000 n 


c) where energy ts dissipated 
as heat a tew centimeters below the skin 
Organs with little blood-cooling ability, 


such as the eye, gall bladder, and urinary 


tract are susceptible to irreversible dam 
age. One report indicates that the danger 
ous power level is about 3 watts (average ) 
\nother 
centimeter as a rec 
latter 


probably is concerned with cumulative ef 


per square centimeter States 


0.0l-watt per square 
level Phe 


ommended — tolerance: 


tects on the eye. The technician in this 
case was believed to have been ¢ xposed to 


thout 2.5 megawatts, about 25 to 50 watts 





er square centimeter. Radiation to fles| 


and muscle is not so hazardous because of 


the cooling action of the blood 

Navy Computer.—A $3'% million 
Univae-Lare general-purpose electronic 
ligital « Iter Was raeres ecently | 
the Bureau of Ships for delivery to the 


David Taylor Model Basin sometime dut 
ing the latter part of next year. The Ap 
plied Mathematics Laboratory will uss 
Lare design and shipboard prol 
] 


ems associated 


to solve 


with the installation of 


nuclear reactors 


Design Reliability.—The | S. Air 
Force has engaged RCA t eter 
standards for design and reliability of ait 
horne electronic equipment. Three phas« 
are involved in the program. Specifically 
RCA will establish and develoy 

1. Uniform standards f lesign of fu 
ture airborne communication, navigati 
and identification svstems. The objective 
is to reduce repacl aging and redesigni 


Ww requircad to fit present equipment to 
specitin Veapons svVvstems 

} ' 
in electronic system can be determine: 
numerically 


3. \n improved 


airborne UHF voice 
communications system, probably an ac 
vanced version of the \RC-34 

Weather Rockets.—Electronic gear for 
passing weather information from high al 


titudes may ride rockets instead of the 


balloon, The 


| aboratory has fired aod 


more conventional 
Naval Ordnance 


weather 


pound warhead of electronic weather gear 


Has] 


is fired 


some 60 miles into the blue. The 
tude sounding projectile ) 
from a 5-inch rifle and has successfully 
Navy 


to add another 200,000 feet to th pre 


reached 110,000 feet. The expects 
| 


t sent 


record sometime in the future 
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A GREAT AMPLIFIER TUBE 
IS PERFECTED 
FOR TELEPHONY 


\ new transcontinental microwave system capable of carrying 
four times as much information as any previous microwave system is 
under development at Bell Laboratories. A master key to this devel- 


opment is a new traveling-wave tube of large frequency bandwidth. 


The traveling-wave amplifying principle was discovered in Eng- 
land by Dr. Rudolf Kompfner, who is now at Bell Laboratories: the 
fundamental theory was largely developed by Labs scientist Dr. John 
Pierce. Subsequently the tube has been utilized in various ways both 
here and abroad. At the Laboratories it has been perfected to meet the 
exacting performance standards of long distance telephony. And now for 
the first time a traveling-wave tube will go into large-scale production 


for use in our nation’s telephone systems. 


The new amplifier’s tremendous bandwidth greatly simplifies the 
practical problem of operating and maintaining microwave communi- 
cations. For example, in the proposed transcontinental system, as many 
as 16 different one-way radio channels will be used to transmit a 
capacity load of more than 11,000 conversations or 12 television pro- 
grams and 2500 conversations. Formerly it would have been necessary 
to tune several amplifier tubes to match each channel. In contrast. a 
single traveling-wave tube can supply all the amplification needed for a 


channel. Tubes can be interchanged with only very minor adjustments 


The new amplifier is another example of how Bell Laboratories 
| | 


research creates new devices and new systems for telephony. 





Left: A traveling-wave tube. Right: Tube 
being placed in position between the per- 
manent magnets which focus the electron 
beam. The tube supplies uniform and dis- 
tortionless amplification of FM. signals 
over a 500 Me band. It will be used to 


deliver an output of five watts 





BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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Recoilless Artillery Weapon. Ss. | \ 278947 
Ipril 23. 1957 7 S rd and Clarence Ul 
ssl | bject 
this invention is to provide exceptionally lightweight recoilless 
From design to production, 
Whittaker gyros are built . 
with meticulous care. 
Fig. 1. Drawing of lightweight recoilless 57-mm. gun. 
{ This includes continuous 
runs vhich the forces of rearward reaction that result trom 
4 testing of components and a projectile’s discharge are neutralized by forwardly acting cour 
' terforces simultaneously set up by a irward escape ot ‘ 
assemblies and 100% Nent powder gases through openings or orifices in the gun's 
{ ree rigure ] sl Ww a ree less m ot 57-mn ‘ iliber nie 
¢ inspection tests of all porating the features of the inventiot 
production gyros. This Gun Installation in Jet Aircraft.—l. S \ 
i devotion to quality has I, m Aviat This invention provides a gun installa 
. tion 1 jet aircratt which a 1 compressor stall or thar it 
; resulted in continued F the engine when a gun is fired at high altitude and low Macl 
4 customer satisfaction nuvzle. preventing the gases from entering the engine air it 
ye take So as to Cause these « 
Pe] since 1946. 
Incendiary Munition. S. Patent . 787 217. Issued April 
>» JOST 7 () wb thaff ls ned ft the Secretar) f the 
v r Phi entiol VI incendiary munition 
7, i lati separate de pe t mc iri 
f J ( ist! yt na ¢ ga LITle¢ i t 
WaAtitlaker Gyro i hilit to “seek tar 
ria esiiieieanh de Repeating Rocket Launcher . 87 
" P lp ) 105 r Veep] / , . 
eescrenenitangg -_- ! i Iry \ loading mechanism tor a semiautomati 
CORPORATION ’ 
* repeating tv of rocket launcher 1s described whic effects a 
VAN NUYS, CALIFORNIA | 
- verv great saving in time tt it ecomes necessary m an emer 
J LET SS eency for the gunner to take over loading the launcher. Saving 1 
4 
y) time also may be accomplished by the gunnet taking over load 
* ‘ne while the loader is refilling the magazine. The loading means 
/ mav be operated from either side of the launcher by separate a 
, lox li yr levers ntinucd ; Pp. Wn 
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Ductile Cast Iron Die (flame-hardened) used to draw 


and form stainless steel sheets for inside and outside parts 
of milk and cream dispensers. Its strength and toughness 
give it good die characteristics. “Built-in-lubrication” 
supplied by spheroids of graphite resists galling and 
pickup, keeps critical surfaces smooth and blemish-free. 
Dies cast by Prospect Foundry Company for Norris 
Dispensers, Inc., Minneapolis, Minn. For full particulars 
on the use of Ductile Cast Iron for stamping and drawing 
carbon steel, stainless steel or aluminum, just write us. 


THE INTERNATIONAL NICKEL CO., INC. 
67 Wall Street New York 5, N. Y. 
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Metal Pickuj 


Polish Loss 
Maintenance 


“pS? ductile iron...the cast iron that can be twisted and bent. 
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Contd.) the mooring arm it t cable im re Neutron 


Recent Patents 





lon Chamber 








sponse to the approach of a vessel within No. 2, 4. dssu 
Smoke Projectile.—‘ S. Patent No the icinity of the ereby allow- Il. Bryant et a his patent pertains to a 
789,467. Issued April 23,1957, to Henry ing the mine t ‘ e water device for measuring neutron flux density 
sentha Issigned to the Secretary of and explode suthciently se to the ves in a radiation tield which is composed ot 
t) lr) his invent pr " sel to damage or destroy it neutron and gamma radiations. The de 
smoke projectile to ] ovide smoke covert Vice co 5 i lO! it el 
) i con it ehicie Ire ) ‘ INE Liquid Propellant Rocket 5. fat having a ur of electrodes, a movable el 
grenack leveloped to provide a 1 t ou 89 ssucd ruc ¥ ment within the chamber, a portion of thi 
gelaway combat vel ( ind to ¢ ! sb C Mn corde Sut element responsive to neutre bombatr 
sure rent smoke rotection Hig ry rer re i” ment to produce 1onization, Means to m 
maneuvering were found to be madequate } } rles er ssigned press a potential between the eleme und 
for screening purposes due to excessive to North cimerican clviatios " Phis each of the electrodes, means tor moving 
time required tor the projectile to produce invention provides a liqui opelled rocket the neutr responsive ort the 
the desired volume of smoke. The present of maximum total impulse-to-weight ratio movable element past t elect to 
projectile est es an effective smoke in which the potential energy ot the propel vary the ionization between the element 
screen within a very short time interval ants is partially released to provide pres and each of the electrodes, and means for 
after muitiation of the charge surization of the rocket in order to force detecting the ariation in potential. An 
the ellant into the combustion cham- \C current ith its amplitude propor- 
Mine Mooring Device. S ent er tional to t eut density is created by 
\ , P 4 ‘ ’ ; Iss { [pr 3 tl Is le ce 
mies Glennon, Chester Ivan Reactor Re‘ueler. S. Pater \ 
md Joseph D. Turla This invention de 2.794562. Issued June 4, 1957, to G. A Solvent Extraction Process S. Pat- 
scribes a method of mooring a submarine Inderson: This patent relates to a device ent No. 2796320. Issued Ju 18 1957. to 
mine in which the stability of the mine for remotely refueling a gas-cooled reactor F. H. Spedding and A. Kant: This patent 
is increased and the oscillatory or rocking t loss ot the hig ressure gas. A relates to the separation and purification 
movement as the result of tidal currents 1s ing magazine containing the fuel ele of thoriun his puritication can be made 
reduced. The mine is adapted to be moored ments is positioned against the core of the by extracting an aqueous thorium salt 
at a predetermined depth of submersion reactor, rotated to align the cartridges solution by means of a li d organic 
within the water. It is provided with an with the desired tubes, and a remotely solvent. Satisfactory organic solvents in 
arm projecting radially outward, to which controlled plunger arrangement serts clude ethers, esters, ketones, alcohols, and 
the mooring cable is secured, thus pre- the fuel elements into the reactor channels alkyl phosphates. The extraction pré 





venting rocking motion of the n 1m This charging apparatus sim] lities the re- also ¢ ills for the use of verv water solu 


Means also are provided for ng of a gas-cooled reactor nitrate or chloride as a salting-out agent 





Giant LeTourneau Sno-Freighter built on rugged backbone 
OF SHELBY SEAMLESS TUBING 


The LeTourneau Sno-Freighter is a 
huge six-section cargo carrier specifi- 
cally designed to travel over ice, frozen 
or compacted snow, bull-dozed trails, or 
rough brush land. It is presently in 
active use hauling fuel and other stra- 
















tegic materials to radar stations along 
the Arctic Coast 

The Sno-Freighter “train” consists 
of a power control car and five cargo 
cars, each with a capacity of 25 tons 
All of the Sno-Freighter’s car frames 
are constructed of Shelby Seamless 
Mechanical Tubing in diameters from 
2 inches to 8 inches. In addition, each 
of the cars is coupled to the one pre 
ceding it through a universal joint and 
a long steel tube of Shelby Seamless. 
This constitutes the steering mecha- 
nism, causing each vehicle auto- 
matically to track the car ahead 
of it. The operator of the Sno- 
Freighter steers only the two front 
wheels of the power control car. 


There are many good reasons why 
Shelby Mechanical Tubing 
was chosen for the supporting frame 
work of this magnificent mechanical 
marvel. Primarily, it offers the ultimate 
in strength and rigidity in proportion 
to its size and weight. Secondly, it is 
shock-absorbent, uniform throughout, 
dimensionally accurate, and possesses 
excellent machining and superior weld- 
ing properties. It is produced under 
rigid standards, and is available in a 
generous range of diameters, wall thick 
nesses, various shapes and steel analy 
ses. And it can be fitted to your specifi 
cations, regardless of what they are 
Our engineers will help you adapt 
Shelby Seamless to your requirements. 


Seamless 


NATIONAL TUBE DIVISION 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, 
PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


GS sHevsy seamtess 


MECHANICAL TUBING 
ee 
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a “THING” with a STING! 





A low, powerful-looking silhouette moves swiftly onto the field, spits a few 
rounds of .50-caliber tracers seeking its target —then lets loose a terrible 
salvo from six big rifles. Before you can get a good look at it, the thing 
whirls and vanishes. 

The name is ONTOS —a Greek word meaning “‘the thing.”’ Based on a 
new concept in armored warfare, ONTOS was developed by Allis-Chalmers 
for Army Ordnance and is now being produced for the Marine Corps. 

Mounting six 106-mm recoilless rifles, the deadly vehicle also carries 
four .50-caliber spotting rifles and a .30-caliber machine gun. The rifles 
can be step-fired in salvos of two, fired individually or in a single knockout 
salvo of six. A “hit-and-run’”’ weapon, ONTOS depends for its punch on 
quick and accurate firing of its multiple guns, plus its amazing maneuver- 
ability on any terrain. ALLIS-CHALMERS, GENERAL OFFICES, MILWAUKEE 1, 
WISCONSIN. 


ALLIS-CHALMERS 
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EXPERIENCE 
IN 
ORDNANCE 
WORK 


Here are some of the 
Ordnance items produced 


by Aetna-Standard 


over the years... 


Gun Mounts Leveling Sockets 


Gun Carriages Axle Bearings 


Howitzer Carriages Nozzle Plugs 


Drill Guns Traversing Mechanisms 


Pilot Models Bogie Hubs 


Breech Rings Rocket Cases and Launchers 


Navy Yokes Landing Mat Machines 


15°’ H. €. Projectiles Fork Lift Trucks 


Shell Crimpers Half-Track Carriages 


Firing Mechanisms Skysweepers 


Tank Turret Redesign 


AETNA*STANDARD 


THE AETNA-STANDARD ENGINEERING COMPANY 
General Offices: Pittsburgh, Pa Plants: Ellwood City, Pa., Warren, Ohio 


CONTINUOUS GALVANIZING LINES ° CONTINUOUS ELECTROLYTIC TINNING LINES 

SIDE TRIMMING AND SHEAR LINES AND OTHER FINISHING EQUIPMENT + CONTINU- 

OUS BUTT WELD PIPE MILLS + SEAMLESS TUBE MILLS DRAWBENCHES AND 

OTHER COLD DRAW EQUIPMENT + ROLLS AND CASTINGS + EXTRUDERS, MILLS 
PRESSES FOR RUBBER AND PLASTIC 
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REVIEWS 


Reviews in this issue by: 





Cor. Grorce S. Brapy, , 

i 4 2D 
Cor. Leo A. Copp, edito f ()j l u dD. ( 
Cor. Joun J. Driscour, author 

Ss f dation Group © thc Ss 

\ 
F. W. Foster Gleason, 
j r ¢ 

Me.vin M. JouNnson, JR, aut 


Cor. Cruartes McKnicur, lS 


fort 


Cor. Cuartes G. Merrrer, U.S 


’ 


J. M. P. Wrist, SN. t. 
Washington, D.C. 


Capt. 





The Sea War in Korea. By Comdr. Malcolm W. Cagle and 


Comdr. Frank A. Manson. Annapolis: United States Naval 
Institute. 560 pp. $6. 
NA\ \l yperations in the Kort 
sizable conflict it ( ventional 
nee of control of the sea. Most of the func 
vrform to keep and to utulize its contre ere u 
‘ frustrating 3-year cl 
¥ 
Ss War in Korea” is more tl factual accou " 
t iccompany thei ¢ 
the le | i 
i il ictions are covered by quoting fro 


related accounts of eve itnesses In major actions, the cor 


lers, such as Vice Admiral Struble, Lieutenant Genera Var 
| t | \ 1c¢ \dmuiral Joy ire qu te 1! i 1 t Tit 
iliuminates their problems and explains their decisio1 \n 
many previously untold incidents ay f 
Ihe authors leave no stone unturned to show how each event 
is influenced or made possible by ¢ 
recognize but briefly that operation vere less complex du 
r sition in t ur or underwat 
situation for a navy manned by mat World War II sail 
Even the harbors of Sasebo and Pusat crammec 
acked with flammables and high explosiv: ere nevet 
le si¢ 
On t omissiol rt i 
ll eference made t the 1 t € 
] M P Wi iT p 
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NEW WEAPON, NEW CONCEPT 


An important new weapon for a new U.S. Army concept is now being delivered in quantity by Martin-Orla 
I i 

This is LACROSSE, a field artillery guided missile, developed to implement the combat concept of the Penton 

Army...a “fighting” Army consisting of self-sufficient highly mobile battle groups. LACROSSE will provide the 


battle groups with the shockpower of extraordinary speed, mobility and accuracy in heavy armament support of 


their operations. LACROSSE is the first generation of an entirely new kind of general purpose weapon. All of 
components, consisting of the missile mounted on a standard Army truck and a guidance system, can be a fte 
to advance areas. The missile is fired in the general direction of the target—without target data at the launc] 


site. Its pinpoint accuracy is controlled by a forward observer. The Martin Company, with more than 10 year 


design, production and operational experience in guided missiles, today stands as a leader in this important field 





MVE 24 FET 2 Pa 


BALTIMORE DENVER ORLANDO 


A 


November-December 1957 














MEDIUM MU, HIGH CURRENT 
TWIN POWER TRIODE 


Requires Fewer Passing Tube Sections 
Permits Lower Range Control Circuits 


This Chatham Twin Power Triode provides both low internal drop 
and excellent control sensitivity. Series regulators have previ- 
ously had to compromise these characteristics. The very low-mu 
triodes provided adequate low tube drop while the high sensi- 
tivity control characteristics could be obtained only from beam 
power tubes. Where both performance features were demanded 
it was often necessary to resort to parallel operation of a large 
number of tubes, or by complicated control amplifier circuits 

For more information about the 6528, or for help with any 
special tube problem, write Commercial Engineering Section, 
Chatham Electronics, Division of Tung-Sol Electric Inc., Livingston, 
New Jersey 





RATINGS 


Max. Plate Dissipation per tube. . -60 watts 
Max. Plate Dissipation per section.......... 30 watts 
Max. Steady State Plate Current per section 300 ma 
Sieh, Fae Ves o bcc ccsaweencéccneses 400 volts 
Max. Heater Cathode Voltage. ...........300 volts 
PU bet audanseeeneiseunwed er 


..-37,000 umhos 
100v, Ec = —4v. Ib 


Transconductance per section* 


*Average characteristics at Eb 


185 ma 
TYPICAL VALUES FOR REGULATOR SERVICE 


Current per Range of Tube Minimum Grid Voltage 
Triode Section Voltage Drop Tube Drop Swing 
200 ma 65 v 70¥v 10 v 
150 120 60 20 
100 225 45 35 











CHATHAM ELECTRONICS 
division of 
TUNG-SOL ELECTRIC INC. 
General Offices and Plant: Livingston, N. J. 
SALES OFFICES: CHICAGO, DALLAS, LIVINGSTON, LOS ANGELES 
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Baruch—My Own Story. By Bernard M. Baruch. New York: 
Henry Holt 


Mi MBERS of the Ordnance fraternity need only slight prod 


Book Reviews 





x ¢ ompany. 337 Ppp. 35- 


if at all—to recall the superlative work of their fellow 
( er for armament preparedness in two world wars. He was 
chairman of the War Industries Board m the rst World War 
er to President Roosevelt in t Second 
| ritte n free and « rrative, portrays prin 
( vy tix vate te of the 1 \ second volume to be 
| te 1 be devoted to ublic record. Here are 
esc rl T ly background principe father and 
‘ t steps in Wall Street speculations the 
tut ( t str nN ires tati raw iterials 
4 Mt CT il u ert 
became millionaire ‘ his early thirts ind 
‘ t eat t " t lue t s ability, his 
‘ ’ 
journal is concerned principally ith t 
oe } t he 1¢ reater 
' ext volume) to ‘ att loctr on how 
tie co V t N ’ wart Had Ss 
tenets in this field been followed in World War II, our national 
bt uy 1 be but a fract f it eset geet 
f : notat ¢ 
| e some blems « solution we ust wait 
( t But t CT ble Ss macti 
t t bie ¢ Irs¢ | ex rience Ss 
( f War Indust | World W | taught 
t f | rofites revente i sec 
, a ae wie 
t ts at ‘ t of the « r en 
‘ World War IT start — ee 
Co ess dec set e necessar 
ve t ( t t f rs t 4 ‘ iy 
t fiat if rac n process of Vait 
ent kK ur 
tive sures t t inflat had been take 
t t e conflict f f our it debt 
lf of what it 
H 1 ( sult t magazine dur 
the 1920 1930 Its ‘ vith M Barucl 
s ve Ver i et cry 
‘ \. Copp 


Limited War 


Robert Endicott Osgood. Chicago 


The Challenge to American Strategy. By 
University of Chicago 


) . —— ™ 
Press. 315 pp. $5 


ball —" amely. the « } mties. sttemnts ¢ 
cove bl e of Each solution of 
hl 1 multituce t sible roblems unt 
ve nite | rolxity 
“ t t not escape fault. It is a excellent 
t t 1 f | to reach furthe 


! t te i t rea t ument conclu 
tT t wl ere 1 ted tel language to one 
thre ¢ t le oth + ho + ‘ tir the Natior 
‘ t i ( i af bh Ww pla 
t t r but that unde esent ¢ i mole s it 1s 
b in for limited that we thus are doom 
rovisation. He f that it would be difficult t 
ce . 7 i Y tat Behev tin 
t ite rit | of their cause ving a st d patience 
Russia lea rs efer tea lirect met “IS holdi 
( \ ( threat a ursul 
vith flexibility cefulne less¢ 


ORDNANCE 








Book Reviews (Contd. 





ites, ga 
liberation di de 
any | tive a isa ¢ 
Le 
t i al i 
. i¢ i , ) 
Wa©rs 
\s a ca t 1 t 
Cor ul \ 
v he _ i t ‘ qe 
of t ( 
Commu f 
1 \r 





} 
| ince ( 
leemed myju ¢ ary ir of ce 
quest 
Planning ‘ 
hic 1 ( i < c 
m nad efiect! t 
ible e bec 
] it 
t i i a 4 
( 
ence 
tice but ( 
e 
eace 
rl 
' feyy SE used in jet 
vious bar senas nd maneuvering ( 
7 ; , ‘* A 4 = 69 <b wn here n oc 
ur ( . ; he ig Oe 
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val and — ral squeat : 
casting as t compromist ; NEW 
ime comes, 1 no sre possible fo LINDSAY GAUGE 


nd dee ng dbeat area arly designed for 


| - , 
et pressure systems 
ul jel DPIes SYSTE/NS 
# 
idvamn ( The RMC-Lindsay Pre re Gauge for jet aircraft i le for extensive 
ti cycli r—wWill meet ni l « lurance nd er-pr ! ! ents. Not 
41 eve the t en ondit t l 
disturb its iC I ure I t 1.000 to ] | 
ensive ] RMC-I y ¢ re is a | t 
fe exa ( c lical bourdon t ith the } ' 
; ; of the il. The lif f Li | 11 I 
ort S ry the traditional “C I | | 
ind its proof pre re re fact f r 4 
~ ; i ey ae ilies te sit 
The War Potential of Nations. By I 
ro t K re tact 
| | ) , eee ] 
Klaus Knorr. Princeton: 11 ‘ The ‘ j f e. not lo} ' 
7 I f 
11Vers! ress. 2] pp. S= : : . . : 
Univer ity Pre 21 Pp. However. the RMC-Li y techniques in coili } t treatment 
var potential it manner refreshing] What r vour | pressure uae probk } iv be. why not 


RMC engineering skill provide the answers. Write to either of the be 


articular requirements. 


ay ee — ae ee ROCHESTER MFG. CO., INC. OF CALIFORNIA 
pl Pang teen hg eae 92 Beacon Place — Pasadena, California 





"gesvc quedo aya ear preiecee ROCHESTER MANUFACTURING COMPANY. INC. 
three: economic capacity ministrati 220 Rockwood Street—Rochester 10, N.Y. 
A . 7 tivatior tor \ . }t, 

Doctor Knorr deals at consider: INS, Y PRESSURE GAUGES eee 
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The aS sebnggher 


diversified velopments. He predicts 


1) ¢} 
Im all 


equipment fare from the obliteration attack down to Global Strategy. By Air Vice 


the “br ; Wa TARLES ava | ] iN ovston Nic loughr 


experience? a York: Frederick A 


The Magsaysay Story. By Carlos P a 


ies THE 


York: John Day Company. 316 pp. 


Romulo and Marvin M. Gray 


REPRESENTATIVE 
EMHART-BUILT 
EQUIPMENT: 


Cartridge Processing 
Equipment 


n enthusiastically appreciative 


Vibration Testing 
Machines 


Precision Power Presses 


Power Press Feeds and 
Accessories 


Automatic Threading and 
Trimming Machines 


Automatic Glass Container 
Manufacturing Machines 


Automatic Packaging 
Equipment 


Materials Handling 
Machinery 


Multi-Positional Booms 
for Work Aloft (Skyworker) 


Water Distillation Systems 


Noise Suppression 
Equipment 

tent A ce Gas, Air, and Spring Guns of the 
Plastic Forming Machines for the defeat of the Hul 1 hecame World. By W. H. B. Smith. Harri 


irg: Military Service Publishing 


lf interested OCR at 
SPECIAL 
PRODUCTS 
MANAGER 


HT 


the belligerent all | ‘ mam ims that | ] 1 1 S00 000 
EMHART MEG. CO. tree tet ect tnt and tones part apsear tat Crosman A 
HARTFORD 2, CONNECTICUT Now that Mags \ la oe ee 
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FACILITIES FOR 


To produce heavyweight firepower takes heavyweight 
facilities. AC f has them. 

In fact, QC f is a seasoned veteran in the mass produc- 
tion of ordnance equipment. Casting, forging, riveting, 
welding, annealing, heavy assembly—you will find that 
QC f has plant, engineering, and manpower for the job. 
For example: QC f is now producing 8” howitzer shells 


AMERICAN CAR AND FOUNDRY 


Div Y A y TRIE 


Other products of American Car and Foundry 


Railroad freight and passenger cars « 
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Adapto"’ system shipping equipment ¢ n 





HRE POWER 


by a new hot-cup, cold-draw process that boosts range 
and accuracy, saves tremendously in labor and materials. 
Other QC f ordnance: tanks and ships, missile and gun 
carriers, armor plate, hospital and military railroad cars. 
If you have a problem, QC f will be glad to discuss the 
application of these facilities for firepower. Contact: 
Director of Defense Products. 


PRODUCES PROGRESS 


ne and industrial cars « spe 
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Vought engineer... higher... faster... farther 


is the man who is already working on advanced aircraft 
types that will fly even higher, faster, farther. 

For outstanding opportunities in engineering, write 
His J. W. Larson, Assistant Chief Engineer, Chance Vought 
Aircraft, P.O. Box 5907, Dallas, Texas 


He is the man who puts wings on ideas. Through his 
inventive genius, America is able to maintain peace 
through preparedness in a complex nuclear age. 
He is the man who points the way to tomorrow 
bold approach to the science of flight and to the prob- 


lems of engineering will bring a better future to all a" 
. | eS Ee 
America. CHANCE — 
OUGHT ATITRCRArFT 


He is the man who has created the remarkable Vought 
INCORPORATED CALLAS, TEXAS 


Regulus guided missile and the Crusader jet tighter. He 
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The author nducted a lot of tests on variou 


He reports on .22 “air” pellet muz 

feet a second, chamber pressures undet 

inch, smal] ore rith urac 5 f 
Shooting 

“air” gui 

another of 


small arms at 


Egypt’s Role in World Affairs. By Emil Lengyel 
ton: Public Affairs Press. 1 


Emil LENGYEL, currently 


University. presents treatis 


+7 pp. $2.50. 


Egypt with the nations 1 
bors, Israel, S« 
analysis of 

summary bac 


average 


vember 23rd sta General Assembly 


ambassado 


BOOKS RECEIVED 


Basic Mathematics for Radio and Electronics. Py 


brook and J. W. Head. Nev rk: P 


359 pp. St 

Basic Physics. | exa 
Publisher, Inc. 724 py 

Career Satisfactions of Professional Engineers in Industry 
\ Research Survey 
ence B % l 


Soctret 


$3 (nonmembers), $1.5 NSPI 
Elements of Heat Transfer. I}y Max 
Hawkins. New York ohn Wiley & S 
Engineering Manpower: How To Improve Its Productivity 
\ Special Report for Management by udents at the ( 
uate School of Business Administrati 
sity. Cambridge, Mass Engi 
162 pp. $18.50 
Fasteners Handbook. By Juli: 
Publishing Corporation. 430 py 
History of Entomology in World War II. By 
ing. Washington: Smithsonian Institution 
Industrial Plant Protection. By John Ri 
field, Ill.: Charles C. Thomas. Publ 
Making of a Moon, The. Py Art! 
Harper & Brothers. 205 pp. $3.50 
Metrology of Gage Blocks. Proceedings 
Gage Blocks held at NBS August 11 
Bureau of Standards Circular 581 
Washington: U. S. Government Printing 
$1.50 
Nuclear Power Reactors. By Jam 
D. Van Nostr 


and Company 


November-December 1957 





A GRAND CHRISTMAS GIFI 
for your A.O.A. friends 


SS 
oN 
Sf) 


THE 
Ordnance tie 


3 
4 


Pi 


Made of the highest quality 
worsted wool in the attractive 
maroon and gold ordnance 
colors against i dark blue 
background, this original tie 
identify you or your friends 
as loval A.O.A. members 


Designed and manulactured 


exclusively for members of the 
American Ordnance Associa 
tion by Wheatleys Clothiers 


Ltd., of Harrow, England 


A tie to be proud of 


Only 
$2.50 


postpaid 


and iy 


Or save by ordering both tie 
& tie chain for only $7.00 


ORDER NOW from: 


AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building, Washington 6, D. C 


Please send me 4.0.A. neckties and 


(quantit 


A.O.A. tie chains. My Check for $ 
Mail to 


Name 


Street 


Zone, State 
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CAT’ D9 TRACTOR HANDLES 907 TONS 


OF COAL PER HOUR ON 150-FOOT PASS 


The B.C. Cobb plant of Consumers Power Co., in 
Muskegon, Michigan 


Since the coal is brought in by boat, 


. consumes 2400 tons of coal daily. 
enough must be 
winter months 


stockpiled to carry through the five 


when the Lakes are frozen over. 

Here’s where a giant Cat D9 Tractor proves its worth. 
It pushes coal into a hopper on the stockpile and also 
feeds coal to the traveling crane that loads conveyor 
belts for transportation to the powerhouse. On a 150-ft. 
pass the D9, with its 20-ft. Balderson light material 
bulldozer, handles up to 907 tons per hour. And on a 


250-ft. pass the hourly production is 635 tons. 


The picture shows the D9 handling a blade load of 


25 tons with ease. This king-size “dozer is designed and 


constructed with the strength, balance and rolling action 
to match the power and traction of the “King of the 
Crawlers.” 

In stockpiling coal or other loose materials, one D9 
has proved it can outwork two of the largest tractors 
33 tons including the blade 
320 HP at the 


Available with either torque converter or oil 


of other makes. Its weight 
—assures good compaction. It vives you . 


flywheel. . 


job demonstration of what it can do. 


clutch drive, the D9 is as easy to operate as smaller 
And it’s built with ¢ 


long, dependable work life 


tractors ate rpill: ir ruggedness for 


In the D9 you have a tractor that can do any num- 
ber of small jobs as well as big ones. It saves money 
because it gets each job done faster, more easily, and 


moves on to the next one 

Get the facts about this big-capacity machine from 
your Caterpillar Dealer. He has numerous case his- 
tories to prove its value. Let him give you an on-the- 
And remember 
—vou can depend on him for prompt, complete serv- 


ice and original Caterpillar parts. 


Caterpillar Tractor Co., Peoria, Illinois, U.S.A. 


CATERPILLAR’ 


“Caterpillar and Cat are Registered Trademarks of Caterp)!ia: | ractor Co 











Rocket Motors, Nozzles ond Other Components for 
reaction motors — made to stand up under extremes 
of temperoture, heat shock and erosion. 


NEW CERAMIC COATINGS & COMPONENTS 
FOR MISSILES AND ROCKETS 


To meet the exacting requirements 
and to aid the performance of reac- 
tion motors, Norton Company has 
developed several new silicon car- 
bide products. Among these are: 
ROKIDE* “‘C”’ silicon carbide coat- 
ing on graphite; CRYSTOLON* “R” 
recrystallized silicon carbide and 
CRYSTOLON ‘“‘N”’ nitride-bonded 
silicon carbide bodies. 


ROKIDE “Cc” 
Silicon Carbide Coating 


This hard, crystalline coating 
protects light weight, thermal 
shock resistant graphite — gives it 
excellent resistance to erosion and 
oxidation — and makes it highly 
suited for use in rocket motors. 
ROKIDE “C”’ coating on graphite 
has found ready use for combus- 
tion chambers and exit cones of un- 
cooled rocket motors as well as for 
ramjet exhaust nozzles. 


CRYSTOLON “R” and “N” 
Silicon Carbide Bodies 


Components of CRYSTOLON “R” 
recrystallized silicon carbide and 
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CRYSTOLON “N”’ nitride-bonded 
silicon carbide have excellent ero- 
sion, thermal shock and oxidation 
resistance, good strength, low den- 
sity and thermal conductivity. 
They can be made in a wide variety 
of shapes and sizes. 


TWO-WAY PROTECTION IN A 


ROCKET MOTOR 


ROKIDE ‘“‘C”’ 
this entire rocket 


coating 
motor, 


protects 
while 





Diameters 


CRYSTOLON “R” silicon carbide 
gives added protection and 
strength to the narrower throat 


- 


$... 


area where conditions are most 
severe. 





DIMENSIONAL LIMITS 











ROKIDE “C"  f Vs" to 24” 
CRYSTOLON “R"S =” 
CRYSTOLON “N” %" to 18" 














Lengths _ ~ ‘Throats 
Y2" to 30” 3/16 to 22 


/2 
| 


%," to 20" 3/8” to 16"| 











For further information on these 
NORTON developments for reaction 
motors, write to NORTON COMPANY, 


New Products Department, 750 
New Bond Street, Worcester 6, 
Massachusetts. 








BWNORTONK 





NEW PRODUCTS 
Qlaking better products...to make your products better 


NORTON PRODUCTS Abrosives + Grinding Wheels « Grinding Machines « Refractories 
BEHR-MANNING DIVISION Coated Abrasives « Sharpening Stones + Behr-cat Tapes 


*Trade-Morks Reg. U.S. Pot. Off. and Foreign Countries 





Welding of all types on special steels and alloys can be contracted for 
confidently at the Jet Division. 

Our experience in forming, welding, stress-relieving, and heat-treating 
titanium, high-alloy and stainless steels for jet engine components is 
available to you now for your missile programs. Deliveries will be prompt, 
quality will be to your required standards. Our engineering staff can also 
help you design and engineer weldments of all types. 

Machining of weldments can also be done right in our own plant by 
people accustomed to closest tolerances, unusual alloys and designs, and 
aircraft-quality standards. 

Let the Jet Division supplement your own overloaded missile produc- 
tion facilities. Capital investment will be eliminated, the search for quali- 
fied engineers and production people will be avoided. Delivery will be 
made to suit your production schedule. Write today for a Jet Division 
Sales Engineer to call. 
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PROGRAM WITH 


and High-Alloy Steels and Titanium 


OF JET-ENGINE PARTS 


JET DIVISION 


Thompson Products, /nc. /Z. 


CLEVELAND 17, OHIO P 














“Moby Dick” high altitude research balloon being launched from a special protective trailer at AFMDC. This balloon carries instruments 


up many miles. Small sized balloon alongside provides launch crew with information on surface wind velocity and direction. 


SCIENTISTS ARE OPENING DOOR TO OUTER SPACE 
AT AIR FORCE MISSILE DEVELOPMENT CENTER 


Almost 4000 square miles of desert comprise the 
rocket and missile test range at the Air Force Missile 
Development Center at Holloman AFB, near Alamo- 
gordo, New Mexico. In another sense, the test range 
is limitless, extending upwards to the reaches of space. 
It is one of AFMDC’s missions to extend our knowl- 
edge of these extreme altitudes, to prepare man for 
life above the atmosphere--this in addition to exten- 
sive development and test work with missiles and 
similar weapons. 

AFMDC is one of the centers of the Air Research 
and Development Command. In addition to its basic 
mission, it works with other ARDC centers, govern- 
ment agencies and industrial contractors in electronics, 
weapons, and upper atmosphere research. 

Undergoing tests at AFMDC are surface-to-air and 
air-to-air supersonic missiles for intercepting hostile air- 
craft; air-to-surface missiles; surface-to-surface guided 
missiles, and many similar weapons. 


This is one of a series of ads on the technical 


Defense. 


Department 


activities of the 





) Beverly Hills, Cal. ° 


~. FORD INSTRUMENT Co. 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 
Dayton, Ohio 


Instruments and biological specimens are carried 
skyward in experimental rockets and balloons at 
AFMDC for studies of radio wave propagation at high 
frequencies; investigation of electrical characteristics 
of the ionosphere and composition and acoustical prop- 
erties of upper atmospheres; studies of the intensity 
of radiation from the sun, from nocturnal space, and 
from the earth; studies of high altitude winds, and 
studies of the biological effects of cosmic radiation 
and reduced gravity. This high altitude research is 
useful in the development of missiles, aircraft, and 
associated equipment. 

Gleaning this useful information is a long and diffi- 
cult business which draws upon the skills of thousands 
of civilian and military engineers and their many 
counterparts in private industry. The efforts of this 
small army of technicians will not only determine 
America’s ability to meet potential aggressors, but 
bring ever closer the coming Age of Space. 








ENGINEERS of unusual abilities can find a future at FORD INSTRUMENT CO. Write for information, 


bly from missile guidance system 
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Technicians in Ford Instrument’s gyro 
laboratory perform tests on subassem- 





CATERPILLAR ANNOUNCES 


Another heavy-duty engine 
in the world’s most 
advanced line of Diesels 


! 
! 
| 
! 





| D342 : D339 
1225 HPT; 140 HP! 


D397 | D375 | 
650 HPt 430 HPT 














The engine that delivered outstanding pe rformance in the 
famous D9 Tractor is now available as the D353 Industrial 
Engine, Electric Set and Marine Engine. Like all modern 
CAT* Diesels, the D353 incorporates in its design the ad- 
vanced features developed by Caterpillar in a quarter 
century of diesel leadership. Its four-cycle design delivers 
the long. effective powel stroke that puts power to more 
eflicient use than other types of engines. Its fuel system 
requires no adjustment. There are no eylinder ports to 
clean. And it operates on a wide range of fuels including 
premium diesel fuels as well as low-cost No. 2 furnace oil 
without fouling. All these and other features add up to 
performance that no unit in its power class can match. 


With the addition of the D353 to the Caterpillar Engine 
line, you now have an even wider choice than ever for 
your requirements. Engines are available up to 650 HP 
(maximum output capacity) and electric sets up to 350 KW 
(continuous duty). Either 
power, there's one among hundreds of different arrange- 


as original or replacement 


ments that exactly meets your needs. Leading manufac- 
turers of machinery can supply these models in the 
equipment they build. 


For complete information about the new D353 and other 
Cat Diesels. see your Caterpillar Dealer. Let him show you 
how diesel leadership based on a quarter century of ex- 
perience can enginee! the modern heavy-duty diesels of 
tomorrow. 


D337: D326 : D318 





Length 753%” 
Width 4714” 
Height 6914” 


D315 D318 : D315 : D311 


(SERIE 


310 HPt!200 HPt!175 HPtH115 Hpt 137 HPt!91 HPT ‘65 HP? 


| : 





The new Cat D353 Engine is a six-cylinder. four-cy 
valve-in-head turbocharged diesel. It is available as 
electric set rated at 200 KW 


marine engine. A full line of matched attachments is 


(continuous duty) and as a 
also available — items such as air. electric and gasolin 
starting systems: clutches: bases: controls and governors: 


cooling systems and mufflers. 


CERTIFIED POWER FOR CAT DIESEL ENGINES 


Through the vears. Caterpillar Engines have earned a 
Now ¢ aterpillar backs 
this reputation with a notarized certificate covering th 
You have a right 
to demand certified power when you invest in an engin 


reputation for honestly rated power 
horsepower capabilities ot ear h engine 
You get it when you buy from your Caterpillar Dealer! 


Caterpillar Tractor Co., Peoria, Illinois, U.S. A 


CATERPILLAR’ 


Trademarks of Caterpilia: | 
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NOR I HE RN Test a rocket motor’s performance at 100,000 feet altitude...deter- 
mine how extremes of temperature affect explosive and propellant 


charges...develop igniters of maximum sturdiness and reliability. 
These are typical activities at National Northern Division, West Han- 


ats newest APé& fb: dinsion over, Mass., latest addition to the AMERICAN POTASH family. Here, a 


qualified staff of scientists and technicians conducts research, devel- 





This is ae, 


opment, field testing and production of propellants for rockets and 
" missiles, explosives, pyrotechnics, detonators, igniters, squibs, gas 
Dedicated to research, generators, fuzes and other item 
development and production in Extreme environmental conditighs are simulated in the laboratory 
or encountered in actual field $@sts on the firing range at West Han- 
over or the 1900-acre test ramge at Halifax, Mass. Here, too, AP&CC 
rocket ower will extend its facilities for the investigation and development of 
p TRONA* boron, lithium and perchlorate chemicals in high energy fuels. 
For more than ten years National Northern has demonstrated its 
te ch nology ability to work in close coordination with others. As an integral part 
of AMERICAN PoTASH & CHEMICAL CORPORATION it is ready to go to 
work for you! 
; 


7s ‘ s. ; > . ’ ; 
We invite quar es leading to research a d prod (ctio? ontracts. 


die nn: SRS 





NATIONAL NORTHERN’S CURRENT FIELDS OF ACTIVITY: 


ROCKET-MOTOR.-IGNITER DEVELOPMENT . GAS GENERATORS . SURVEILLANCE TESTING OF 
EXPLOS'!VES AND AMMUNITION . EFFECT OF ALTITUDE ON PERFORMANCE OF EXPLOSIVES, 
PROPELLANTS, TRACERS AND INCENDIARY ELEMENTS . DESIGN OF ELECTRIC DETONATORS AND 
sQuiss * AIRCRAFT VULNERABILITY TESTS AND EVALUATION . EXPLOSIVE METAL FORMING 


<> —s American Potash & Chemical Corporation 


3030 WEST SIXTH STREET, LOS ANGELES 54, CALIFORNIA 
99 PARK AVENUE, NEW YORK 16, NEW YORK 


NATIONAL NORTHERN DIVISION 
P.O. BOX 175, WEST HANOVER. MASSACH ETT siiieier iin 















NEW KIND OF 
NAVY CRAFT! 


Lightweight Solar gas turbine proves 


sensational performance in high-speed hull 


Pioneered by the Navy, a new type of work boat is born! 


THIS ADVANCE-DESIGN LANDING CRAFT 
introduces a new concept in Navy 
operations—and also opens new 
fields of usefulness for commercial 
work boats. Powered by a 500 hp 
Jupiter® gas turbine engine, it dem- 
onstrates startling new advantages 
over boats with conventional marine 
propulsion units. 

During high-speed test runs the 
40-foot LCPL greatly increased the 
speed achieved with the latest 
marine diesel—yet the Jupiter 
weighs only two-thirds as much as 
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the diesel engine tested! Compact 
and lightweight, with a high power- 
to-weight ratio, the Jupiter is easy 
to maintain and operates for long 
periods without overhaul. It starts 
instantly after long periods of 
inoperation and can burn a wide 
variety of fuels—including gasoline, 
kerosene, diesel oil and others. 
Increased speeds reduce the time 
required for naval and commer- 
cial work boat operation—and the 
Jupiter’s low weight and high per- 


formance standards can get the job 


done with lower overall costs. This 
versatile engine is also used aboard 
advanced minesweepers and de- 
stroyers as a reliable emergency 
power source —and for other ship 
board uses. For a new gas turbine 
brochure write to Dept. D-93, Solar 


Aircraft Co., San Diego 12, Calif. 


SOLAR SZ 


DESIGNERS, DEVELOPERS AND MANUFACTURERS + GAS TURBINES + AIR 
CRAFT AND MISSILE COMPONENTS + BELLOWS * CONTROLS + COATINGS 
METAL ALLOY PRODUCTS 
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for ordnance equipment 








jetengines - 


Edgewater RINGS (iii 


{ : 





meet your most critical specifications—save time and material 


Accurately formed, in a wide variety of sizes and cross-section 
shapes, Edgewater Rings meet the most exacting service require- 
ments. Edgewater rings save costly material and machining 
time because a minimum of finishing is required. Materials 
include carbon and alloy steels, stainless, tool steels and titanium. 















Edgewater Weldless Rings are rolled Edgewater Welded Rings are formed 4“ ” 
from solid steel blocks, and are close to from bars rolled or extruded to shape, Rolled to Shape 
finish size and shape as rolled. Diometers and welded by modern electronically- ini 
5 to 145 inches. controlled equipment. Diameters up to Saves machining 
48 inches. 
SECTION 
as rolled by 


Edgewater 


z 
E 


Write for bulletins 
sewater Steel Company 22.07 
Edgewater Rings, 
both weldiess and 
P. Oo. Box 478 « PITTSBURGH 30, PENNA. welded, are made. 
They include drow- 
ings of typical ring 
sections. 
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answers 
to exciting 
new 
problems! 





anitrol couplings for bleed air ducts 
J rrovide positive metal-to-metal seal, 
are easily installed in tight spots, stay 
pressure-tight after repeated disconnects 
—and in addition give lowest weight per 
coupling yet achieved. 
Janitrol pneumatic valves and regulators 
bring new versatility, light weight and 
dependability to air distribution systems 
for tank pressurization, canopy seal, and 
other vital air-powered devices. 
Janitrol Platular® heat exchangers com- 
bine the efficiency of tubes, the strength 
of plates, and the simplicity of modular 
construction. They offer new compact- 
ness, high performance, and freedom of 
design in restricted spaces. 
If your company is making major invest- 
ments in jets and missiles for the future, 
Janitrol's resources can serve you well. 
They have carried a broad range of air- 
craft hardware out of the design stage 
into proven realities. Your Janitrol rep- 
resentative invites your inquiry 
Janitrol Aircraft-Automotive Division, 
Surface Combustion ‘Corporation, 
Columbus 16, Ohio, 
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Transistorized radio receiver trans- 
mitter completely concealed in 
helmet has up to 5-mile range. 


Go. 


“Telemite,” smallest TV camera, 
features newly developed RCA 
Y-inch Vidicon tube, size 1%"' 
x 2%"' x 4%"', weighs about 
one pound. 



















‘ a» 


The soldier you see carries the new RCA 
one-pound, postcard-size ultra-miniatur- 
ized TV camera connected to a miniature 
TV transmitter on his back. Concealed 
in his helmet is a complete radio receiving- 
transmitting set weighing only a few 
ounces. He is one of several similarly 
equipped men covering the battle area 
from a number of positions in the air and 
on the ground. 


At the command post the troop com- 


Tmk{s) ® 





FRONT-LINE STORY 


Seen and heard at Command Post by means of world’s smallest 
TV and Radio Communication facilities 


mander SEES enemy movements on tele- 
vision screens and HEARS first-hand 
reports. Their resulting immediate con- 
trol of the situation is based upon accu- 
rate, instantaneous first-hand knowledge. 


In achieving this miracle of miniaturiza- 
tion, through the use of transistors, 
printed circuits and the latest electronic 
technology, RCA has again made a major 
contribution to the industry and all our 
armed services. 


DEFENSE ELECTRONIC PRODUCTS 


RADIO CORPORATION of AMERICA 


CAMDEN, N. J. 
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Glasco pre-mix dispensing machines 





are manufactured by Glascock Bros 
Manufacturing Company, Muncie, Indiana. 


---and it serves your drink cold! 


Your soft drink from a dispensing machine is served 
ice cold because of Copper. For Copper is the best 
heat-transfer material commercially available. Cop- 
per dissipates heat faster. That’s why the coolant- 
carrying tubes ... and fins . . . inside the dispenser 
are Copper. 

And that’s why Copper is the metal preferred for 
air-conditioners to keep you cool at home or at work. 

Even the big, new liquid-cooled generators are kept 
cool with Copper. 

Copper has other invaluable properties, too. Be- 
cause it is the best practical conductor of electricity, 


wiring and motor-windings are made of Copper. Cop- 
per resists corrosion. (It simply won’t rust! ) 

In manufacturing processes, Copper has always 
been a great metal to work with. It proves easy to ma- 
chine, form, draw, stamp, polish, plate. It welds readi- 
ly . . . is excellent for soldering and brazing. Besides, 
you recover a higher portion of your materials cost 
from the higher-cash-value of your manufacturing 
scrap! 

And today, you can plan with Copper . . . confident 
that the Copper Industry will keep Copper in ample 
supply to meet your future needs. 


re 
oe = 
‘ 


in over 40 Standard Alloys! 


For information on cooling or any other application of Copper, write to the Copper & Brass Research Association, 420 Lexington Ave., New York 17, N. Y. 
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FOR, 


} 


test towers, ground-movement vehicles, and | 


storage device 


almost any size missile, anywher¢ 


What do we know about ground-support devices for missiles 
Since 1924, Cleveland Pneumatic has been developing 
building cushioning devices. Impact absorbers . . . struct 


. for large and cumbersome loads. 
Our ideas on ground-support vehicles and structures for mi 


are firmly based on 33 years of experience. 


May we call on you soon to discuss your missile and its grout 


Pi 


support requirements ? 


Your missile project 
..and creative engineering 


abilities and facilities of the Special 
Products Division. For your copy, write 
on your company letterhead to 
Cleveland Pneumatic Tool Co., Special 


| 
| 
| 
This new booklet outlines in detail the 
| 
| 
l 
Products Division, Cleveland 5, Ohio 


CLEVELAND PHEUMATIC 


TOOL COMPANY + SPECIAL PRODUCTS oes“ 
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NY MISSILE, ANYWHERE 
CREATIVE ENGINEERING 
BY CLEVELAND PNEUMATIC 


Our Special Products Division designs and builds launching stand 


J 





Pioneering Scientific Frontiers at Genera/ Milis 


-4 


Q 
we eeee 


This man We 

is steering 
tomorrow's 
guided missile 


His uniform is a laboratory coat, his cockpit a dust-free 
room with carefully controlled temperature and humidity. 
He’s a skilled General Mills gyro technician—as much a 
part of the defense of his country as the jet pilot. Results 
from his work, and from work in other R & D labs, 
assure us that tomorrow’s guided missiles will be even 
more accurate than today’s. At the Mechanical 
Division of General Mills, the gyro lab is part of a 


WE’D LIKE TO TELL YOU MORE 


Send for facts about our unusual skills and 
how other companies use them in defense 
weapons production. Write to Mechanical 
Div., General Mills, Dept. OD11, 1620 
Central Ave. N.E., Minneapolis 13, Minn. 


Creative Researct 
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talented, well equipped guidance and navigation systems 
development group. The group also includes top men and 
facilities in infrared, microwaves, electronic and mechan- 
ical design, and overall systems engineering. We team 
these men and facilities with a complete precision pro- 
duction plant to handle systems, sub-systems and major 
assembly problems for the world’s most exacting custom- 
ers. Possibly you too can benefit from our capabilities. 


General 


n Fonoines 


MECHANICAL DIVISION | Mills 
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Herman Nelson 
PORTABLE HEATING and VENTILATING 
keeps men and machines at work 
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Van Heating, when a Herman Nelson 
portable heater was furnished as part 
of a mobile electronics van. Built right 
into the van, it exactly fits the needs 


of this new mobile unit 


Engine Maintenance is a must — 
even under severe winter conditions 
With efficient portable heaters on the 
job, mechanics on this engine test stand 
are able to make necessary adjustments 
and repairs — impossible under usual 
sub-zero conditions. Instant portable 


heat solves the problem. 


Space Heating, temporary or partial 
ly completed structures become usable 
when Herman Nelson portable heaters 
move in to furnish quick, unfailing 
heat. Serving the Defense Establish 
ment everywhere is Herman Nelson's 
major task. Put 16 years of experience 
to work on your next portable heating 
or ventilating problem 


Pa 
Aunutunn Ai Fitter 


COMPANY, INC 
Louisville, Kentucky 


DEFENSE PRODUCTS DIVISION 
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Robot controls automatically broadcast 


the technical data our scientists need to study the performance 


of missiles flying at supersonic speeds 


Where 





fits in this picture 


At left you see one of a group of men who work in 
telemetry stations strung like beads in a line from the 
Florida coast far into the Atlantic. 


His job—one of the world’s most important. To 
measure with hairbreadth accuracy the performance 
of supersonic missiles in flight, as they slip past his 
position at heights beyond the vision of the human eye 
. at speeds almost beyond the comprehension of the 
human mind. 
Every movement of the missile . . . 
course .. . every correction of control is automatically 
broadcast to this man and others like him—and 
relayed back to a central control point where engineers 
and scientists wait to correlate the results and study 
missile performance. 


AC ee THE ELECTRONICS 


every change of 


DIVISION 


This is the world of guided missiles. Not the world of 
tomorrow, but the world of today. 


Where does AC fit in this picture? 

The engineers at AC are an important part of the team, 
working with scientists in American universities, and 
officials in the ICBM, IRBM and “Air-Breathing”’ 
Missile Programs at the tremendous job of producing 
operational missiles. 

This team consists of men in the armed forces, and 
some of the best-known and best-respected names in 
science and industry. It is a tightly knit group of 
missilemen, small in number, but spread from Cape 
Canaveral, Florida, to M.I.T and from White 
Sands and Holoman Air Base in New Mexico to air- 
frame factories from Los Angeles to Baltimore and 
including AC’s own electronics group in Milwaukee. 


AC’s part in this all-out program is to build an inertial 
guidance system which can direct a missile on its 
appointed course. The system—which AC calls the 
‘“‘AChiever’’—has already proved its capabilities in 
both laboratory and operational tests 

It is entirely self-contained, guiding its missile to the 
target with fantastic accuracy, and with complete im 
munity to man-made interference—electronic, radar or 
infra-red. 

If you are a graduate engineer and feel that you might 
be one of the missileman breed—and if you are not 
now a member of the armed forces—write or phone 
the personnel section of AC in Milwaukee. There may 
be a place in this vital program for you. 
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Defense Products Group 
AMERICAN MACHINE & FOUNDRY COMPANY 


1101 North Royal Street, Alexandria, Va. 
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HEAVY METAL 
GH DENSITY ALLOY) 


COMPRESSOR BLADES AND 
TURBINE BUCKETS FOR 
JET ENGINES 


WIRE, WRITE or PHONE particulars of 
your problem or objective and we will 
advise promptly what our Powder Metal- 





THE PROBLEM — Industry and Government are engaged 


today 


metals 
of this 


in a gigantic effort to develop new alloys and stronger 
The future security of America depends on the success 
program. Powder metallurgy, possessing unique advan 


tages not common with any other process, can solve many of 


hy 


the tough metallurgical problems created by the jet age 


THE 


FACILITY — Metal Carbides, a pioneer in powder metal- 


is well qualified by the experience ol the past 25 years 


to help solve your particular problem. Our modern, well- 


equipped plants of over 100,000 sq. ft. are at your disposal 





lormin 


the fa 
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c 
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skilled technicians and metallurgists capable Ol per- 


g every technique known to powder metallurgy. Here are 


tc: 
iS. 


THE PROCESS — Our equipment is varied and complete 


Cold 


pressed and sintered parts can be processed in a vacuum 


j 


or controlled atmosphere. Hot pressed parts can be produced 


Other 


castin 


co 


30” in diameter, up to 100” in length, and up to 5000 Ibs 


up to. 


| 


available processes include vacuum casting, centrifugal 


hot forging and vacuum impregnation 


THE MATERIAL — Our experience covers the processing of 


carbides of tungsten, titanium, tantalum, molybdenum, chromium 


j 


] 


nd columbium. Extensive experiments have also been con 


ducted with various borides, silicides and oxides. Combinations 


of metals and ceramics have been developed which show great 


promise, and new possibilities seem unlimited 


THE ANSWER — Metal Carbides has found that by com- 


bining the best features of the above processes — with the right 
combination of metals and materials — totally new advantages 
result. Whether you require a structure that is porous, dense or 
tough —or a material that will withstand heat, corrosion or 
shock — let us put our experience to work helping you reach 


your objective! Metal Carbides Corporation, Youngstown 7, Ohio. 


EN 


, " - , ’ — 
Send for new 84-page Catalog N 55-G, 


CARBIDES CORPO 
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HOT PRESSED AND SINTERED CARBIDES - VACUUM METALS 


lurgy technique can do for you. HEAVY METAL . CERMETS - HIGH TEMPERATURE ALLOYS 


OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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Lunar craters as seen through an astronomical telescope. 
The puzzle of what’s on the other side may soon be answered. 
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World’s 
oldest mystery 


soon to 
be solved 


Ever since man has had the imagi- 
nation to ponder any problem, he 
has wondered what lay on the dark 
side of the moon... 


Now, engineers predict that 
rockets carrying cameras or TV will 
circle Luna within five years and 
show us her other face. 


At Douglas Aircraft, where one 
of the first rocket and missile proj- 
ects was set up in 1941, practical 
investigations have helped show 
the way to lunar circumnavigation. 
They have led to more effective 
missile guidance systems . . . helped 
establish basic principles of air-to- 
air rocket fire . . . led to use of such 
heat-resistant materials as titanium, 
ceramics, and plastics. Douglas en- 
gineers have investigated space 
physiology and psychology—how 
man will react in the weightfree 
glare of space—and even investi- 
gated new kinds of power, engines 
that may use ions or light rays to 
reach the stars. 
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Wac-Corporal, an early Doug- 
las rocket, takes off in the nose 
of a captured V-2 to set what 
was then a world altitude rec- 
ord. Douglas has since devel- 
oped such weapons as Nike, 
the new Nike-Hercules, and the 
Army’s potent Honest John, 
which can carry a nuclear war- 
head. Even more exciting proj- 
ects—still classified —are 
going full speed ahead at 
Douglas. 
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it’s only part 
of the HTM* story... 


FATIGUE RESISTANCE 


ee tf OS of d 
eae 


= oF 


*Hi-Tensile (Heat-Treated) Malleable 
**HTM metal, liquid quenched, x2000, etched 


MALLEABLE 
ond STEEL 


NATIONAL 
4 Established 1868 


Perhaps your product takes a severe beating— 
like rocker arms, for instance. Then you're 
interested in fatigue resistance under elevated 
temperatures. And that’s where HTM 
castings really score. 

But HTM castings don’t stop there. Other 
major advantages of HTM metal are high fluidity 
that casts easily into complicated shapes... 
high ultimate strength . . . excellent non-seizing 
properties ... machinability index of 80-90 
(B1112 steel = 100). 

Look into the advantages of HTM metal. 

It can improve the service performance—and 


sales performance—of your product. AA-3699 


CASTINGS COM PANY 
Cleveland 6, Ohio 


fh The nation’s largest independent producer of malleable and pearlitic malleable 
| 2 
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PERRY PLASTICS IGNITERS AND BLOWOUT DISCS 
KEEP AIR FORCE JATO UNITS DEPENDABLE, SAFE 


Heavy planes, like the B-47 you see in the Air 
Force photo, sometimes need help in getting 
off the ground. Short runways, added fuel, and 
extra striking power make an additional engine 
or two very desirable, especially for take-off. 
JATO—jet assist take off—does just that. For 
only one-tenth the weight each JATO unit gives 
the ship an extra engine during the critical 
moments of taking to the air. 


Before JATO could be a success, many prob- 
lems had to be solved. One of them was the de- 
velopment of an ignition system to set off the 
squib. This assignment called for a combina- 
tion of talents. Needed were experience in pre- 
cision metal working, knowledge of dielectric 
plastics, design and manufacture of an electric 
harness to be housed in a large screw-machine 
piece. Finally, the assembling of a finished prod- 
uct that could give accurate ohm resistance 
even under great hydrostatic pressure. 


But this was only part of the requirement. 
Something else was needed—a blowout assem- 
bly. After igniting, a JATO tank can become a 
live bomb unless a safety valve is built into it. 
We're proud to say that, on both counts, Perry 
delivered in full and on time. 


If you’re looking for a complete plastics man- 
ufacturing facility, check on Perry. We’re staffed 
and equipped to work in thermoplastics, thermo- 
setting, fiber-glass lamination and molded 


expanded polystyrene. 


You can count on Perry to suggest the best Air Force Photo shows B-47 getting boost from JATO units. At lower 

process for your requirement. May we send you _jeft you see cut away view of igniter; center, JATO unit, and right, 
9 <o- ° - ° e ~s 

a free booklet? Write Dept. O. cut away of Blowout Tube Assembly made by Perry Plastics of Erie. 


Igniter is connected to an electric harness wired in- 
side the JATO unit itself. To ignite, cord is plugged 
into ship's firing circuit. Cutaway shows how Perry 
Plastics engineered metal, plastic and fiber to pro- 
duce an efficient, low-cost ignition system. 


Cutaway of Safety Blowout Assembly. Tolerances 
for this safety valve are very narrow. The disc will 
rupture on a variation of 50 pounds pressure plus or 
minus. Perry Plastics has delivered over half a 
million of these valves. 


PERRY PLASTICS, INC, 


ERIE, PENNSYLVANIA 
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TO MAKE A MISSILE TAKES 


Heavy, pressure-containing bodies of “birds’’ need know-how in 
metallurgy, machining and welding of experienced steel fabricator 


Missiles use steel to contain and di- 
rect the terrible pressures and tem- 
peratures generated by their fuels. 
That’s why an experienced steel fab- 
ricator like ALCO— intimately famil- 
iar with the problems imposed by steel 
— makes the best possible prime or 
subcontractor for missile hardware. 


Aico’s steel-fabricating experience goes 
back more than 100 years and in- 
cludes steam locomotives, many types 
of heat exchangers and pressure ves- 
sels, nuclear components and other 
items with problems similar to those 
encountered in missiles. ALCO engi- 
neers fill important committee posi- 
tions in technical societies devoted to 
steel’s metallurgical and welding 


——- = 


ALCO 


problems. ALCO even produces steel 
at one of its plants to insure the top 
quality of its forgings and flanges. 
Production for defense at ALCO has 
included medium tanks, gun-recoil 
mechanisms and many other items, 
both on prime and subcontract. The 
combination of this experience in de- 
fense contracts and steel know-how 
is now at work producing the Army 
Honest John artillery rocket, com- 
ponents for the Air Force Snark and 
Navy Terrier missiles, and Talos 
launchers for the Army. 

Investigate Atco’s capabilities for mis- 
siles. Seven plants in five states, over 
$50 million inventory of machine 
tools for steel fabrication. 


ALCO PRODUCTS, INC. 


NEW YORK 


Sales Offices in Principal Cities 


Washington « New York « Atlanta « Pittsburgh * Cleveland * Chicago * St. Louis * Houston 


Los Angeles * San Francisco 


AIR FLASK for Terrier missile was produced 
under subcontract by ALCO at its Auburn, 
N. Y. plant. Unit supplies pressure for missile 
functions other than propulsion. Production 
required extensive steel metallurgy testing, 
and super-accurate machining and finishing. 
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EXPERIENCE WITH STEEL 


MAIN BIRD of Honest John artillery rocket is now produced in quantity by 
ALCO under prime contract. Steel unit posed problems in metallurgy, plate 


rolling and welding familiar to ALCO from its experience with pressure vessels 


ROCKET BOOSTER for Snark is similar to Honest John rocket, provides take 
off boost for missile, is dropped later. Exhaust is angled downward to 


provide lift from gases. ALCO makes unit of steel under subcontract. 


ALCO’s capabilities for missile 


production are outlined in a bro 
chure, “What does it take to moke 
For ao copy write 


ts, Dept. ON-2, P 
nectady 1, N.Y 








Component Specification: ARNOLD 


 SILECTRON CORES 
Types C, E and 0 


¥’ TOROIDAL CORES 


Nylon and Aluminum cased 


WY BOBBIN CORES 


The ARNOLD LINE-UP includes the TAPE CORES you need 


nylon and aluminum cased toroidal cores, 


APPLICATIONS 


We'll welcome your inquiries on your 
Tape Wound Core requirements for 
Pulse and Power Transformers, 3-Phase 
Transformers, Magnetic Amplifiers, 
Current Transformers, Wide-Band 
Transformers, Non-Linear Retard Coils, 
Reactors, Coincident Current Matrix 
Systems, Static Magnetic Memory Ele- 
ments, Harmcnic Generators, etc. 


ENGINEERING DATA 


For data on the various types of Arnold 
Tape Cores, write for these Bulletins: 


$C-107—Silectron Cores, Types C, E and O 
TC-101A—Toroidal Cores, nylon and alumi 


num cased 


TC-108A—Bobbin Cores 


ADDRESS DEPT. O-711 


SSSSSSSSSSSSSSSSCSSSSHESSSSESES SESS SSESCSESESESEESEEEEEE 


How to be sure of tape core perform- 

ance and uniformity? Just specify 
7 . 

and use Arnold Cores in your trans- 

former, magnetic amplifier, reactor 

and computer assemblies, etc. 

Here s u h ) / 

To begin with, Arnold is a fully intee 
grated company, controlling every mane 
ufacturing step from the raw material to 
the finished-core. Then, modern testing 
equipment permits 100% inspection of 
cores before shipment. Finally, you're 
matching your requirements against the 


tape cores in the industry. Arnold pro- 
duces Types C, E and O Silectron cores, 


and bobbin cores to meet whatever your 
designs y require in tape thickness, 
material re size or weight. Wide selec- 
tions of cores are carried in stock as 
standard items for quick delivery: both 
Des to reduce the 
need for speci: and for produc 
tion tity ipments to meet your 
imme requirements. 
y } ? 

Let HS help you Ssoive your tape core 
problems. Check Arnold, too, for 
your needs in Mo-Permalloy or iron 
powder cores, and for cast or sin- 
tered permanent magnets made from 
Alnico or other materials. 


wsw6é447 
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Admiral 


KEEPS AERIAL CAMERAS 
STABLE AS A BILLIARD TABLE... 


ADMIRAL'S PALO ALTO LABORATORY DEVELOPS 
EQUIPMENT FOR CAMERA STABILIZATION 


The art of aerial photo-reconnaissance requires absolt ra stability LOOK TO Admiral For 
to obtain the fine detail needed to discern small ol rom great alt * RESEARCH 

tudes. Even with an automatic pilot in control, the pla is f or « DEVELOPMENT 
unstable for reconnaissance work, and additional stabili ion is required + PRODUCTION 


Now Admiral has developed equipment that automaticall ompen IN THE FIELDS OF 
Sates for the slightest deviations. Electronic signals from gyros are MMUr TION 
propriately modified and distributed as needed to stabilize each of the 

Various camera mounts. The accuracy of the gyro signals is fully re 

flected in the mechanical adjustments of each camera platform. Moré 

over, Admiral has applied subminiaturization techniques to reduce si 

and weight to half of the original requirement specifications 


This system was developed in Admiral’s Palo Alto Laborator 
Advanced Development Section, Government Laboratories Divis 


Complete information concerning the Laboratory's capabilities and cur- 
rent activities is available to qualified persons, 


. 
Admiral CORPORATION ¢ GOVERNMENT LABORATORIES DIVISION * CHICAGO 47, ILLINOIS 
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polymers for POWER 


The versatility of THIOKOL liquid polymers and their ability 
to cure to a tough solid rubber at normal temperatures hove 


long intrigued the chemical and rubber industries 


But only nine years ago “polymers for power” was a new and 
daring concept in the field of rocketry. Army Ordnance spe 
cialists were among the first torecognize and promote solid 


propellant rocket power based on Thiokol liquid polymers. 


Today Thiokol solid propellant rocket engines developed in 
conjunction with the U.S. Army power some of the nation’s most 
advanced missile systems: Nike Hercules, Hawk, Falcon, Lacrosse, 


Sergeant and the X.17 


Thtoko€ & 


Oo al 1 ey.) ele) iije) 7 wale). by 


TRENTON, N. J © ELKTON, MD. « HUNTSVILLE, ALA 
MARSHALL, TEZAS © MOSS POINT, MISS. © BRIGHAM CITY, UTAH 


*Repistered trademark of the Thiokol C rical Corporation for its liquid polymers, rocket propellants, plasticizers and other cher. 
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The man with the rig that racks up the dough says: 


"I like TOUGH joints 


...l like Spicer” 











For over 53 years, Spicer has been the recog- 
nized leader in the development and produc- 
tion of universal joints and drive shafts. 


For sheer guts and brute stamina, Spicer 
Joints and Drive Shafts are preferred for the 
toughest jobs the world over. 


These are the features that make Spicer 
Joints so outstanding in service: 


Sliding splines have ground finish on ALL contact 
surfaces, and have extra hardness and iron 
manganese phosphate coating. 

True bearing alignment with rigid one-piece yoke 
design. This rigidity is the essence of accuracy. 
Precision bearings with improved surface hard- 


ness and finish 

Dynamically balanced to minimize vibration. 
Uniform high quality propeller shaft tubing. Steel 
made to our exacting specifications 


Wide selection of flange and yoke types and 
sizes to suit each individual requirement. 


Ask Dana engineers, your truck dealer, or truck 
equipment engineer to show you physical proof 
of Spicer Universal Joint superiority 


DANA CORPORATION 
Toledo 1, Ohio 


DANA PRODUCTS Serve Many Fields 


AUTOMOTIVE: Transmissions versa Prog nafts, Ax n RAILROAD 
Lok Differentiais, T t ; f we 2a 


Take-Off ts, Ciut es, Frame } tary } ane 


INDUSTRIAL VEHICLES AND EQUIPMENT é . t F pele AGRICULTURE 
tcr y wer Take 


nafts, Axies, Gear Boxes 


AVIATION n vers 
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The design, development and testing of 
advanced ordnance products and sys- 
. tems is one of the principal activities of 
the Research and Development group 
at Rheem Aircraft Division. The techni- 
' cal capabilities of Rheem in this field 
are evident in the extensive list of proj- 
ects currently being conducted for the 
military and their suppliers 
’ ¢ MISSILE WARHEAD SYSTEMS 
S45 : * FUZING 
Ff * EXPLOSIVE ORDNANCE 
' ‘ TESTING 
* ¢ MINES 
' ¢ GRENADES 
© PA * PRACTICE BOMBS 
Rheem Ordnance Engineering is pre- 
pared to conduct complete programs in 
the field of ordnance systems including 
© concept 
© systems analysis 
e development & testing 
© prototype 
© production engineering 
Ordnance research and engineering is 
complemented by the production facili- 
ties of the Aircraft Division of Rheem 
Manufacturing. Numerous ordnance 
products and systems are currently in 


production 

























The Rheem developed Super Nike warhead 





system being tested on rocket sled built by 


Rhee m 






Engineers: join Rheem in challenging tech 





nical work! 





RHEEM MANUFACTURING CO./AIRCRAFT DIVISION 


11711 woodruff avenue, downey, california 
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... for the special 
requirements of 
your industry 





handles wide range of sizes, 
closely controls dimensions 


Curtiss-Wright’s Metals Process- 
ing Division today offers your in- 
dustry precision castings of criti- 
cal parts in a wide variety of sizes, 
and with closely controlled dimen- 
sions. For example, in the large 
casting shown, tolerance is +.030 
over 36” diameter. From its mod- 
ern, completely equipped foundry 
in Buffalo, the Division supplies 
heat, corrosion and abrasion re- 
sistant castings from a full range 
of special-property alloys, includ- 
ing ductile iron... by sand, centrif- 
Precision testing methods 
provide close control of 
casting quality 


METALS 


CORPORATION - 







METALS PROCESSING DIVISION FOUNDRY 


PROCESSING 


QUALITY 


ugal, ceramic or shell processes. 

Precision alloy'ng techniques, 
modern melting controls with 
spectrometer testing, X-ray con- 
trol by experienced radiographers 
— all add up to castings with su- 
perior physical and mechanical 


properties . . . mean better and 
more dependable products for the 
critical needs of industry. Quali- 
fied design engineering assistance 
is a part of the comprehensive 
Metals Processing Division serve 
ice. Write for details. 


83 Grider Street 


DIVISION 


CURTISS-WRIGHT 


BUFFALO, N.Y 





‘ Metals Processing Division Branch Offices: New York * Houston * Los Angeles 
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don't get caught OFF BASE 


The outcome of another war 
will be determined by lead time 
more than any other factor. 
Members of the American 
Ordnance Association realize 
this and are constantly working 
to devise means for improving and 
speeding up armament design, 
development, and production. 
As a member, you help keep 
America and your company 


from being “caught off base.” 


AMERICAN 
ORDNANCE 
ASSOCIATION 


MILLS BUILDING e Washington 6, D. C. 
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Serving industry’s needs is a prime responsibility at 


H. K. Porter Company, Inc. Porter maintains intensive 


development programs which are translated into new 


manufacturing developments almost every month. 


This awareness of the needs of the market place has 


resulted in a program of planned diversification...and 


a 1150% increase in Porter business volume since 


1950. This volume comes from divisions manufacturing 


steel and fabricated steel products, copper-alloy metal 


products, electrical equipment, refractories and indus- 


trial rubber, wire and cable. 


ESCHEN WIRE ROPE 


H.K.PORTER COMPANY. INC. 


‘ EVELAN 








Just one of 101 Stud Driver uses! 


No outside power, no pre-drilling— 
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The job pictured above 


4” Remington S-: 


straight, solidly, permanently 


cracking of concrete or wood. 


STUD 
DRIVER 


544 


Remington 


calls for = 
27 Stud with 22 
caliber Power Load. Stud sets arrow- 


no 


Anchor partition plates 
or furring strips in seconds 
= the —— Stud Driver 





You save time, cut construction costs with 
this cartridge-powered fastening tool. It sets 
up to six 14” or 34%” diameter studs a minute 
in concrete or steel. Barrel change-over takes 
just 90 seconds. You can take the tool any- 
where, use it anywhere—no wires, no pre- 
drilling. Over 40 Remington Studs to choose 
from, plus scientifically graded 22 and 32 cal- 
iber Power Loads give the versatility needed 
for light, medium and heavy-duty fastening. 


TAKE ADVANTAGE of this modern 
fastening tool in your own work. Clip 
and mail coupon for valuable booklet. 


Remincron 
STUD DRIVER 


Industrial Sales Div., Dept. 0-11-1 
Remington Arms Company, Inc. 
Bridgeport 2, Conn. 
Please me your 
shows how I can speed the job and save with 


send free booklet which 


I 

1 
the Stud Driver I 

I 
Name ——— 7 Position r 
, I 
Firm = 

I 
Address___ _ 1 

' 
City State _ \ 
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Fg oe MEETING PROPERTIES 











© DETROIT 





477 Melwood Street, Pittsburgh 13, Pa. 








“. SPECIAL PRESENTATIONS 


ee a ee 
Write today for your copy 
of ‘‘Drama and Action in 


Trade Shows and Insti- 
tutional Exhibits.”’ 


GARDNER 
DISPLAYS 


@ CHICAGO 





@ NEW YORK 
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Invite Your Friends to Membership ... Now! 


KEEP THE A.O.A. GROWING | | 
ANDRECEIVE AS AN AWARD 


| think should belong to the Ordnance Association. 
Please send to each person listed who is not already 


a member, a membership invitation telling him about 


“oe eeneee 


the aims, Purposes, and services of the Associatior 


Please Print 





NAME a 
ADDRESS = 
— o- } 
11 X 14 inches ieaeeineaieds 
* 
SERTES IT of : — 
ADDRESS 
. ) ) [ NI | | \ 
A { yA. Ke id S - . 
NAME 
66 Py ») 
Ka rly Ku ropean Armament apoasss 
A set of four attractive and distinctive ordnance —_ ange 
drawings for display in your home or ofhce. 
NAME 
Print No. 1—The Trebuchet 
— ims ADDRESS ied 
Print No. 2—Turkish Bombard, 1453 treet & number 
Print No. 3—Swedish Regimental Gun, 1630 
Print No. 4—Prussian Horse Artillery, 1759 
NAME —— 
ADDRESS 


4 et 
— four new A.O.A. members obtained 


ld. on mnendarions« m7 }) / Pi 
through your recommendation entitles you to your choice Additional recommendations may be listed 
separately. Please attach to this form. 
of a series of American Ordnance Association Prints. 


Eight or more new memberships entitle you to a second e 
series. Two series are available: Series 1 por 
trays America’s ordnance industry in World War I; tame here so that we may mention your name, and 
give u edit tor the memberships obtained: 


Series II pictures the development ot 


r European armament from the 12th century to 1759 


Send in the names of your recommended friends today. > 
eturn to: 


AMERICAN ORDNANCE ASSOCIATION 


USE THE SPECIAL FORM ATTACHED ==> 708 Mills Building « Washington 6, D. C. 





Opening the way — 
to new 
engine control accuracy 


ACTUATOR : HYDRAULIC POWER SUPPLY 
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Westinghouse electric governors actually predict 
speed changes... react faster than any other 


Now, Westinghouse offers the fastest acting electric governor in history. It senses 
electrical load change . . . anticipates speed change. It is much faster acting than 
the conventional governor which must wait for actual speed change. 

The Westinghouse electric governor also provides for automatic isochronous load 
sharing by two or more engine-generator sets. Electric frequency (speed) sensing, 
another prime feature in the Westinghouse electric governor, eliminates the need 
for expensive and troublesome mechanical speed-drive systems. 

This accurate, dependable governor is easy to maintain . 
frail parts . . . operator attention is cut to minimum. 

FOR ALL THE FACTS, write Westinghouse Electric Corporation, 3 Gateway 
Center, Pittsburgh 30, Pennsylvania. Ask for B-6757. 


no tubes or other 


you CAN BE SURE...iF its Westinghouse A.) 


ELECTRICAL CONTROL UNIT 
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B.A Cheistuns Gil Sugyestiw 
From the ronpyance. | 
ORDNANCE 


AMERICAN ORDNANCE 
ASSOCIATION 


axe 





Many associates who share your interest in national defense 
will appreciate an A.O.A. gift membership for Christmas—espe- 
cially younger friends in college or in the armed forces. 

You'll be giving them a truly ' ‘different” gift... one you have 
tried and enjoy ed Vv ourself. . .one your friends will benefit from, too 
—all vear long. F ach recipient W ill receive an attractive, hand- signed —— 
Christmas card to announce your gift. \lembership begins w ith the 
January-February issue of ORDNANCE. 


Send your order and check early to be certain gift cards are 


delivered at Christmastime. 

















LL, 
. 
VW 
Use this order form today! ae 
. . + *e . . *-e . . . . *- ee © @ * . . *e . . *e © @ *e Se @Cgceee@ées 8 & @ . . . . . . . . . . . . . 7 . . . . . . . 
Please enter an A.O.A. Gift paneer im for yew of the persons NAME 
listed below. | certify that they re citi C the United St 
ADDRESS 
NAME 
CITY ZONE STATE 
ADDRESS 3-year membership ($10.00) l-year membership ($4.00) 
CITY ZONE STATE o 
3-year membership ($10.00) l-year membership ($4.00) 
= 
GIFT SUBSCRIPTION ORDER 
NAME ae 
Please enter a subscription to ORDNANCE magazine only for 
ADDRESS the person listed below, who is not a citizen of the United States 
CITY ZONE STATE HAIRS —_—— 
j-year membership ($10.00) l-year membership ($4.00) ADDRESS 
@ 
NAME $4.50 a year to a domestic address. 
36.00 a year to a foreign address. 
ADDRESS 
city ZONE STATE SIGN GIFT CARDS AS FOLLOWS: 
3-year membership ($10.00) l-year membership ($4.00) 
FROM 
bd Your signature 
Please enclose remittance 
Return to 
AMERICAN ORDNANCE ASSOCIATION, MILLS BLDG., WASHINGTON 6, D. C. 
548 ORDNANCE 
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Your own design may be improved by Flame-Plating. Find oui 
how, by writing for a copy of the booklet “Flame-Plating,” F8065. 
Address Flame-Plating, Dept. OR-1LL. Linpe Courpany, Division of 


Union Carbide Corporation, 30 East 42nd Street, New York ‘a. ® 2 


In Canada: Linde Company, Division of Union Carbide Canada Limited. 
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| or kheed’s ] LOLA “tarfighte r. newest weapon ol 
the Air Force, is the most advanced airplane of 
it type. To give them the greatest possible resist- 
ance to extreme conditions, bearing surfaces (ar 
rows) of hot air valves used in the F-104A are 
Flame-Plated with tungsten carbide. Flame-Plat 
ing provides the wear-resistant coating needed to 
withstand the high unit loading and temperature 
extremes jet plane parts undergo, 
’ 

Stratospheric altitudes . . . supersonic 

speeds -.. extreme temperatures subject 

jet plane parts to almost incredible 

conditions of heat and abrasion. To assure e 

perfect operation in all circumstances, bearing- 

of hot air valves in the Starfighter are Flame-Plated / x 

A tungsten carbide coating, applied by LINDE s 2 \ 

unique method, is the only material tried that 

successfully eliminated galling and provided a low 

coeflicient of friction over the required service life of the part. 

With the part Flame-Plated, practically no wear occurred. 

This LINDE process is now a regular production procedure. 

Flame-Plating is LINDE’s special process for protecting metal 

parts from wear. abrasion, and fretting corrosion. Tiny particles 

of tungsten carbide or aluminum oxide are literally blasted onto 

the metal surface. Since the temperature of the part being coated 

seldom exceeds 400 degrees F.. there is little or no risk of changes 

in its shape or metallurgical properties. Flame-Plated coatings 

can be applied from .002 to .O10 inches thick, and used as 

coated or finished to 0.5 microinches rms. Practically all metals 

can be Flame-Plated —aluminum, magnesium, molybdenum, TRADE-MARK 4 ae 

. titanium as well as copper and steel. tiSivej.) ry 


CARBIDE 





n Carbide 
nie n Carbide Corporation 


The terms “Linde” and 
are registered trade-marks of | 
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with the help of 


The mechanical “helping hand” that automatically 
opens the cover of these parachutes is a fascinating 
explosive-powered device engineered for production 
by Ordnance Specialties Company, El Monte, 
California. 


An important part of the job for Ordnance Specialties 
design men was the selection of materials for this 
vital ’chute-opener. Tolerances were small. Cargo was 
precious. Lightweight aluminum was indicated for 
the cylinder casing. 


Ordnance Specialties engineers chose Michael Flynn 
to produce the dimensionally critical extruded alumi 
num casing. Flynn’s twenty years of aluminum 
working experience paid off for Ordnance Specialties 
and for the Government. Flynn had the know-how 
that assured their getting the metallurgical charac 
teristics and close adherence to specifications so 
necessary to this job. 


When it comes to dependable-quality aluminum 
extrusions, depend on Flynn. When stock or custom 
shapes are needed, depend on Flynn. And, when 
technical assistance is needed, depend on Flynn. 
Rely on Flynn, too, to maintain tight production 
scheduling and for prompt delivery. 


Why not? It costs no more . . . and you'll be sure. 


Parachute shroud-cutter, pictured one-half actual size. « 
number of pellets that burn at the rate f tw 

pellet ignite an ext ive charge that prope the 

To the left is a profile of the Flynn aluminu extru 
cylinder casing of the “‘hidden hand"’ that shoots the 


MICHAEL FLYNN MANUFACTURING COMPANY 


Aluminum Division 
Main Office & Plant 


100 EAST GODFREY AVE., PHILADELPHIA 24, PA : Tel.: Fidelity 2-5500 
Sales Office 

51 EAST 42ND STREET, NEW YORK 17, N.Y - Tel.: YUkon 6-€ 
937 RADCLIFFE ROAD, TOWSON, MD Tel.: VAlley 

133 MAPLE STREET, SPRINGFIELD. MA Tel.: REpubli 2814 
2009 E. 25TH STREET, LOS ANGELES 58, CALIF Tel.. ADa 2 
THOMAS BLDG., 1314 WOOD ST., DALLAS 2, TEXAS Tel. Riverside 8-5 
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Flynn aluminum extrusions 


Hidden hands shoot the chutes 
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Consult Fruehauf'’s Experienced Engineering 
And Production Staff With Any Problem In 
Missiles Handling Equipment 


Whether your problem concerns weapons as large as the 
famed Redstone or as small as the air-to-air Falcon, 
Fruehauf has expert, experienced engineering and pro- 
duction help to offer in the packaging and handling of the 
units. This experience includes many different types of 
packaging and cradling units, including the channel- 
shaped pallet type and the conventional rectangular box 
type. Facilities at Fruehauf's 14 plants are ideally adapted 
to the manufacture of steel, aluminum, or stainless steel 
containers and thermo-insulated containers as well. 


Containers developed to date with Fruehauf assistance 
have been operative from assembly to launching area, 
with a single container serving as a cradle during final 
assembly and check-up testing, as a container during 
storage or shipment by air, land, or sea, and as part of 
the erecting and launching mechanism unit itself. 


Send now for full information. 









FRUEHAUF TRAILER COMPANY 


MISSHE PRODUCTS DIVISION 
ae 








FRUEHAUF TRAILER COMPANY 

10983 Harper Avenue * Detroit 32, Michigan 

J PLEASE SEND FULL INFORMATION ON FRUEHAUF 
DEFENSE CONTRACTS CAPABILITIES. 


<x Attach to your company letterhead, sign, and mail. 














An Army missile with a lethal 


wallop, the Nike-Hercules will 





deliver a knock-out blow to 
enemy air aggression— Sunday 
and every day, around the clock. 
Nike's knuckle-duster is its 
warhead—loaded and tested, 
developed and delivered 

by Aerojet-General's Explosive 


Ordnance Division. 





mmmpfrifil-(generil 


CORPORATION 


A Subsidiary of AZUSA AND 


THE 
The General Tire TQ 0E:008 SACRAMENTO, 


TIRE 


& Rubber Company CALIFORNIA 
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Gurley Standard Binary Code Discs 


Now Available in Four Versions 





Gurley, manufacturer the sta binary the 
ind now able t ply tk \ f use 
! 1enetic types 
( ones inf n I e 
fle t ( 11S t nate aque 
( Thi ss 1 
Var pa 
Four coatings are available pe T | ngraver's glue 
with lal (bla tially grainless; “Type R” wit! 
hed 1 tect nm contras 
I M essing bot 
Type ¢ met: 
nded on fla { cor St « 


optical transmission. WRITE FOR Bt LL TIN 701 
W. & L. E. GURLEY °¢ 533 Fulton Street, Troy, N. Y. 
GURLEY since 1845 


-_— . =a ~- ee 





NEW HIGH SPEED ADJUSTABLE CLOSURES, 


IN A WIDE VARIETY OF SIZES AND SHAPES, 






Cam or Lever Action 
Test Plugs and Seals 
designed for high 
production use! 


Snap-Tite types for use during 
processing of machine parts 
tubes, molds, castings, tanks and 
for testing low pressure applica 
tions. Turn-Tite types for higher 
pressure applications. Also where 

tricted clearance prohibits cam 


est 
4 action closure. Also types to 
accommodate pressure line con- 

Mfg. Co., Inc. nector. Snap-Tite and Turn-Tite 

: =e 
Industrial Division 


also used as permanent parts of 
2401 DURAND AVE. Write 


finished products 
: for catalog 
RACINE, WIS. 


Direct Inquires to Dept. 25 


FULLY AUTOMATIC RADAR FIRE CONTROL 






554 





NV. Hollandse Signaalapparaten 
HENGELO (O) - NETHERLANDS 


EQUIPMENT FOR 57 mm 
AND 40mm AA GUNS 
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Flyweight 
Jockey for a 
High-flying 
Boom 


The Boeing KC-135 jet tanker is the USAF’s first 
production plane capable of in-flight refueling of 
supersonic bombers and fighters at jet speeds and altitudes 

To maneuver the mighty tanker's refueling boom with 
pin-point accuracy, Boeing development engineers designed 
a lightweight, pivoting ‘““Ruddevator’...a 30 x 60 inch 
honeycomb sandwich control surface 

A critical problem in the design of the uniquely efficient 
sandwich structure was the selection of a structural 
adhesive to splice the several sections of internal core 
as well as to bond the skins to the core. Obviously, the 
adhesive would have to withstand enormous 
operational punishment including severe sonic buffeting 

The adhesive selected for this crucial task 
Narmtape® 102 formulated specifically with non-brittle 
elastomeric constituents to provide unmatched 
fatigue resistance under highest stress and vibration 
The KC-135 Ruddevators’ more than 200 hours 
of trouble-free service life are further testimonial to 
the ability of Narmco adhesives to perform 
under rugged operational requirements 

Facing a structural bonding problem? Let Narmco's 
outstanding family of sandwich and metal-to-metal adhesives 
point the way to an economical, performance-test solution! 


NARMCO RESINS & COATINGS CO. DEPT 


LOS ANGELES SEATTLE FORT W¢ H DAYTON 
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PIONEERING 


THROUGH RESEARCH i 





Write today for specific performance and 
fabrication data on NARMCO structural adhesives 
Narmco technical field representatives 

throughout the United States and Canada can 
assist in solving your structural design 

problems quickly, efficiently, economically 


600 VICTORIA STREET, < TA MESA, CALIFORNIA 


TULSA PHILA iA TORONTO 





FIVE Kins THE TREND 


OF MASS PRODUCTION 
METALWORKING MACHINERY 


by Waterbury Farrel 


‘ 


COLD PROCESS BOLT & NUT MACHINERY 
—Headers (all types) @ Rivet Machinery 
Trimmers @ Thread Rolling Machines 
Slotters © Nut Formers and Tappers, etc. 
| 


> 


POWER PRESSES —Crank, Cam and 
Toggle; also Rack and Pinion Presses 
@ Eyelet Machines ®@ Multiple Plunger 
Presses ® Horizontal and Hydraulic } Fa 


Presses, etc. 
! MILL MACHINERY — Rolling Mills: Strip, TRACI H fi CLOTH 


Rod, Tube, Wire Flattening, (For Ferrous 
and Non Ferrous Metals) @ Also Slitters 
® Straighteners @ Cut-off Saws ®@ Coilers 


® Winders, etc. N F W i a 
PY “ 


WIRE MILL EQUIPMENT — Continuous 


Wire Drawing Machines (Upright Cone / d é 
and Tandem) ® Wire Flattening Mills | g 
® Chain Draw Benches @ Pointers @ | a] 


Swagers @ Bull Blocks © String-up 


Machines > ~ <aggga etc. ¥ ; stainless steel 
< ae SOLENOID 


SPECIAL MACHINERY — Sendzimir Mills VA LV E 


® Small Arm Ammunition Machines ®@ 
Thread Rolling Machines For Shells @ 
Collapsible Tube Machines @ Coining 


— controls high pressures! 
resists corrosion! 








@ Rated to 6000 psi 

@ Explosion-proof housing optional 
@ Pipe sizes Vs, Ys, Ye, V2" 

@ Bubble-tight 


Atkomatic’s new stainless steel barstock, 2-way 


HERE’S A SAMPLE of Water- 
bury-Farrel mass production 
equipment in action. This 
complete WF automatic pro- 
duction unit combines a 40- 
ton double-acting, upright 
blanking and cupping press, 
a conveyor feed and four 
7-station horizontal drawing 
presses to draw 340 zinc 
shells per minute. 


solenoid valve gives you instant, dependable control of 
high pressure Corrosive and explos e gases 
and fluids. Direct-lift, angle-type construction operates 


from 500° to minus 200° F. 


Write for details today! 


ATKOMATIC VALVE COMPANY, INC. 


Dept. 6. —545 W. Abbott St. « Indianapolis, Indiana 


WATERBURY FARREL “ 
FOUNDRY & MACHINE CO. 
WATERBURY, CONN 

Offices: Chicago, Cleveland and Millburn, N. J 
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SHADOGRAPH Scales Provide 
Precision Weighing ... FAST! 


SHADOGRAPH's shadow-edge indication is projected 


light, eliminating all friction of indication 


300%. 


by a beam of 


mechanism and increasing visible accuracy over 


Greater speed is achieved through reduction of lever 


movement and by an adjustable damping device. Parallax 


readings are impossible. 


SHADOGRAPH 
scales are available in 
capacities from 50 
grams up to 100 Ibs 
Write for informatio: 


on Arsenal Models. 


(| Fed win | Sales and Service 
| yew Pon Coast to Coast 


Cc 


THE EXACT WEIGHT SCALE CO. 


with EATON-RELIANCE 
COLUMBUS 8, OHIO o 
an Snap Rings 


COST 


900 W. FIFTH AVE 


P.O. Box 179, Static S 


oronto 


Ir Canada 


BETTER QUALITY CONTROL BETTER 





ed without 


. { ie 
SPOCCIICAlY 
I 


Rin 
This 
AIR-COOLED 
CONDENSER 


produces a 


HIGHER VACUUM 


el 


CHEMICAL SHOW 


26th EXPOSITION OF CHEMICAL INDUSTRIES 
Coliseum, New York City, December 2 — 6, 1957 
See NIAGARA 

AIR CONDITIONERS + Aero HEAT EXCHANGERS 
Aero AFTER COOLERS + Aero REFRIGERANT 
CONDENSERS Aero STEAM CONDENSERS 
Aero VAPOR CONDENSERS HUMIDIFIERS 

HEATERS + COOLERS + DRYERS 


A Using air as the cooling 
medium, the Niagara Aero 
Vapor Condenser pro- 
duces a higher vacuum 


than other type conden- 


BOOTH Ne. 655 
sers, with more economy 





of power and steam, with sustained full capacity in 
cooling or condensing, with no more than a nominal 
cooling water requirement, eliminating entirely your 
Eaton-Reli- 


problems of water supply and disposal. 
ance representative, 


You get constant temperature, always uniform 


products and maximum production, 
+ —— RELIANCE DIVISION —————= 
129R E ga | MANUFACTURING company 
| ‘ CHARLES AVENUE . MASENLON OFC 


NIAGARA BLOWER COMPANY 


405 Lexington Ave., New York 17, N. Y. 


Write for Bulletin 


wy) SALES OFFICES: NEW YORK © CLEVELAND © DETROIT 


Dept. 0-11 CHICAGO @ ST.LOUIS @ SAN FRANCISCO © LOS ANGELES 


District Engineers in Pri 


| 
| 
ncipal Cities of U.S. and Canada | 


November-December 1957 








U.S. Army “Honest John” Rocket 
Manufactured by Douglas Aircraft 
Photo Courtesy U. S. Army 


rdnance is our 


Timken-Detroit has almost 50 years’ experience in supplying 
all types of military handling, transporting and 


¥% 


) 
1 | 
ma ‘ 
U.S. Army Corporal Missile 


Manufactured by Firestone Tire & Rubber Company 
Photo Courtesy U. S. Army 


Today, every branch of the Armed Forces... 
land, sea and air... uses Timken-Detroit 
products for many of its exacting require- 
ments in axles, brakes and gear boxes for mil- 
itary rolling stock. Timken-Detroit is devoting 
its extensive facilities and nearly half a cen- 
tury of experience to the design, development 
and manufacturing of these vital components. 

Timken-Detroit pioneered the development 
of multi-wheel drives. Working with prime 
contractors and the U. S. Department of De- 
fense, we have developed and manufacture a 
widely diversified line of military driving as- 
semblies and trailer axles . . . standard mili- 


PRODUCTS OF 








Boker-Raulang Air Force Lift Truck 
Photo Courtesy U. S. Air Force 





— 





eee 


Glenn L. Martin TM-61 Matador. Photo Courtesy U. S. Air Force 


power transmission systems for MAI) U.S, Army XM-109, 8x8 Corgo Truck 


Developed by 1. H.C 
Photo Courtesy U. S. Army 


launching equipment! 


tary production items that can be assembled 
in any combination to make driving units for 
four, six or eight-wheel vehicles... and many 
of the component parts for these assemblies 
are already available through the world-wide re a a ee ee 
military supply systems. Utica, New York * Ashtabula, Kenton and Newark, Ohio + New Castle, Pennsylvan 

If you are a designer or builder of Missile 
or Rocket handling, transporting and launch- 
ing equipment—Timken-Detroit engineering 
experience and facilities are at your disposal. 
Timken-Detroit engineers will work with you 
to solve any problem in power transmission, 
They will help you find the answer quicker. 


TIMKEN-DETROIT AXLE DIVISION 


ROCKWELL SPRING AND AXLE COMPANY 


DETROIT 32, MICHIGAN 


WORLD'S LARGEST MANUFACTURER OF AXLES FOR TRUCKS, BUSSES AND TRAILERS 


ROCKWELL SPRING AND AXLE COMPANY 





MORE FLOW VOLUME 


HAYS “ELECTROFLO” VALVE FOR WATER OR AIR 


@ Two way, normally closed, IDNA 
solenoid operated a4, 


@ Full pipe size flow area METAL STAMPING 


@ Waterproof, or moisture- 


proof solenoids 
@ Anti-hammer, “‘squeeze . 3 SERVICE Tom 


off” action 

@ Quiet, reliable, low cost 
@ Wide choice of voltages 
and cycles 

@ Variety of pipe sizes 
@ Underwriters approved 
@ Request Folder 210 


LITTLE GIANT... cee ee ‘. 
HAYS “ELECTRO-MITE” : ‘ DIAM. —& 

FOR WATER... : ; ‘ THICKNESS .025 
CONTROLLED MEAS- 


URED FLOWS. LOW > Vie <- ‘ 7 
; - We are thoroughly “Old Hands at 


cost ELECTRIC 
VALVE FOR SMALL =... PAYS familiar with ° ° 
FLOW RATES. RE- y LLAU® Government cold forming in 
QUEST FOLDER 215. ae Inspection 
INDUSTRIAL SALES DIV. requirements, all metals. 


specifications, } a 
H AY uy M FG. Cc oO M PA NY and procedures. wag Bnscod brochure 
846 WEST 12th STREET - ERIE, PENNSYLVANIA "> EQrest 6-4472 


LICENSEE FOR EUROPE AND AFRICA: BIRFIELD INDUSTRIES. LTD Westboro, Massachusetts 
; CARLSTROM PRESSED METAL CO., INC. 


STRATFORD HOUSE, STRATFORD PLACE, LONDON. W 1. ENGLAND 

















NORTHERN 


ORDNANCE) 
INCORPORATED 


SUBSIDIARY 


GUN BRUSHES NORTHERN PUMP 


also come ftom COMPANY 


FULLER BRUSH | 444 


The long life of these rugged Gun MINNEAPOLIS 
Brushes can be traced to their Fullergript 
iol i MINNESOTA 


construction. Brush material is packed, 
into a metal channel, solidly. This an- 
chored-in-metal design produces a brush- 

ing face of maximum density. That is why * * * 
these brushes do their job thoroughly and 


wear for a long period of time. : PRIME SUPPLIER Td 
BUREAU OF ORDNANCE 


INDUSTRIAL ED DIV. U.S. NAVY 


tHE FULLER BRUSH 0, saxtroro ts, Conn. 


560 














ORDNANCE 





FIRST IN,SERVICE 


ELECTRONICS PACKAGE 
NOW IN FULL PRODUCTION 


The AN ASQ-17 CNI package, develope 
and built by Packard Bell Electro 

the first successful integration of cor 

tions, navigation and identif 
compact unit. It has been accepted for ser 
use by the U.S. Navy i 

“Skyhawk” and the Chance-Vought 
“Crusader.”’ It has been in quar 

tion for several months. Hundred 


In operation, 


ENGINEERING BEYOND THE EXPECTED 


Mutual interference between IFF and UHF 
is normally inevitable, even when the units 
are encased separately and spaced several 
feet apart. In the AN /ASQ-17 these two units 
are packaged together, a fract nel 
apart. Yet in official trials mutual interference 


was not noticeable or measurable. This achieve- 


on ofan 


ment “beyond the expected”’ resulted fron 
coordinated efforts of Douglas, Chance 
Vought and Packard Bell Electro: 
engineers, 

Write for new Packard Bell Electronics 
Facility Brochure ast of f ti re 


© 
PACKARD BELL ELECTRONICS 
TECHNICAL PRODUCTS DIVISION 


12333 W. Olympic Boulevard 
Angeles 64, Calif... BRadshaw 
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Electronic Pioneer— 


HONEYWELL DEVELOPS TOMORROW’S RADAR FUZING 


lucer of radar fuzes since 


ia 


Honeywell, major pri 
lee nvolved in the research and devel 


west pr 

ever-m lial performan« they have 

le new circuitry for immunity to counter- 
ping s cesst 
mneywell eng 


nics 


New and expanded facilities, outstanding « ngineering 
talents and proven performance in the exacting field of radar 
zing make Honeywell Ordnance well suite 


fuze development—from feasibility stu 


for all } hases 
lies to high vol- 
pr 1On 
For further details, phone, wire or write to Honeywell 
Ordnance Division, Dept. OR-11-261, Hopkins, Minnesota. 
Honeywell Diversified Systems Span the Field 
Warheads; Infrared detectors and syster ! 


Test, checkout and train- 
inverters, rectifiers; Thermal bat- 


Ing 1eV ¢ 
teries; Mect i electri nl nd tronic fuzing; Sonar 


detection syst« 


Honeywell 


Ordnance Division 





Nw ey Mbnry, 


REPOWER: 


Pye rigynvayaghyssxsee— 


This section of OrDNANCE contains selected papers on armament technology presented at 
meetings of Technical Divisions and Committees of the American Ordnance Association 
and contemporary articles on armament research, development, manufacture, and field use 





igh-Einergy Fuels 


boron compounds may surpass present liquid hydrocarbons 


D. R. Geel 


magaz 
aviauvion industr\ 
emergence 

to proy de 

in the next 


missiles. Im 


nance are rumored S-ONTE TS 


\ recent new release Upo!l i ) 
eeu bao en ARMAMENT TECHNOLOGY 
casion Ol I na wreaking Or a ew SECTION 


. ; , , 
exotic-fuels | nt caused ; harp 1S 
— High-Energy Fuels 


in the stock of tl I \ hemiucal pr Donald R. Geehring 





ducer involved. Several prominent eu 
ee . \ \ ; 
ernment figures have likened the pres lilitary liniaturization 
. , * Walter A. Murphy 
ent state of high-energy fuels to the F ; 


1 ! 

birth of the oil industry many years Measurement Standards 
ago. Are all these glowing prospects J. L. Hayes 
justited? What are the real odds tor 
ro ; Modern Metal Containers 
the success and the tuture market ol 1. L. Hartun 


\ 


high-energy rueisr 

Logistics of Missilery 

; Lieut. Cols. A. J. and J.P 
OR these au in | n , ; 

EFORE these questions can be an yy pane 


swered, a basis for comparison and 


be established. Perhaps Ordnance Electronic Brain 


evaluation must 
Vaj Gen \ V Lynde, 


the first consideration should be to de 








nine a high } 4 fuel. Untortunate ¥. 





November-December 1957 








The Army's Hawk guided missile A flight of jet-propelled Navy Cougars operating from the deck of the U.S.S. Mipway 
blasts its way toward the target. make a practice run during recent maneuvers in the Mediterranean (Navy photo 


Alternatively, less tuel might be car the Navy's Project Zip, are going into — tion released to the 


ried to provide the same range as hy l ad production Both the Callery to speculate upon its position 


public, 1t 1s possible 


drocarbon tuel. In this case, much Chemical Company and the Olin Math tamily ot high-energy tuels. It burns 


smaller aircratt and missiles would be ieson Chemical Corporation are build with great alacrity as evidenced by the 


required, but these weapon systems ing tonnage output plants for the Navy — tragic tate of the Hinpensurc. Yet the 
would have very superior speed, rate ot und Air Force respectively. These plants very quality of lightness which made it 
climb, and altitude. These advantages will cost in the vicinity of $25, OOo, useful in dirigibles represents the mayor 
are shown in Figure 2. Reduced size each and are expected to go * "obstacle to its use in heavier-than-air 


, , ' . . 
of missiles to be carried on airplanes in early 1959. Prior to this date, vehicles. The entire volume of the Hin 


or submarines would enable our forces smaller plants will supply interim DENBURG, 7. 

; ; , 

to increase their striking power greatly. tities of boron fuel. yg gas, ild be consumed 
The high-energy fuels are inherently Che initial output of these plants will personic jet ' n less than 


extremely reactive. They burn more be devoted to an intensive, closely co nours, 


vigorously and at higher rates under — ordinated "vy both the Navy and 
adverse conditions at high altitude ‘ levelop engines tor i ingeewrn 


where present jet fuels sputter and all I nissile Operation he use a pra 


fame out. In the continual push tor tf “Zip” tuel poses engine problems be carried as 


higher speeds at higher altitudes, the able the engine to operate gen as ; ld requires 


new fuels will tind a ready market. perly in an atmosphere ine] I ture of m 122 degrees Fahrenheit, 

particles of | cid I and eve his temperature liquid 
A I the present time none of the super __ particles which mav change trom gy: drogen r| ily about a tenth of an 
- 


fuels is ready for this market. is to liquid to solid ; eV | equal volu rf line. 
Within the limits of military security it through the engine. Immedi In contrast to the “Zip” fuels where 
iS possible to assess roughly the Status ol ul | 1¢ a I . fuels cannot reason engine probl 1) I * } vdro 
those materials whose existence has bly | cted, th re. gen presents sol chal ’ design 


been « : acknowledged Hydrogen mal problems to the 
: ; 


It boron fuels, developed under hough there l I m< ems of str t 





The Navy's Regulus guided missile is fired from the submarine TUNNy during re- Armed with Falcon air-to-air guided mis- 
cent tests. The versatile missile has also been launched from carriers and land bases. siles, the F-102A is a deadly aérial weapon. 














With its stubby 7',-foot wings the 
fighter demands great power from its turbojet engine 
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ind other boron ores are located in the Che increase in the use of ttanium and 
Calitornia-Nevada desert. Dhese re the reduction of costs have gone hand 
a - Sa 
serves are adequate to supply the Zip 1 @h in hand and it is currently used in 
c 
fuel program tor many years. 2 | many applications where its superior 
, 
he Air Force, too, was interested in u | yr ser properties outweigh its higher cost 
- | ve ' Z Z 
high-energy fuels. In 1955, when addi- 3 | Because of their high reactivity, pra 
oa 1 
tional financial support was needed to 4 tically all high-energy materials exist 
PI a) $ 
finance the rapidly expanding construc ¢ naturally only in a highly oxidized or 
; ; e \ Hydrocarbon 1 } { 1 
tion program, the Air Force actively en 3 eo! combined form having a very low 
pro; : : : : | 
tered the field. Today the Navy and 3 energy level. These starting materials 
. < é 
Air Force are equal partners in the et = | must be upgraded to the desired high 
| 
fort to utilize this new source of energy energy by the application: of energy 
in the defense of our country. The trom an outside source such as heat or 
closest codrdination and harmony exists “electrical power. This processing is 
between the two services to avoid dup costly, since it requires the Input ol 
\: ; ° 
lication of effort and to ensure maxi five to ten times as much energy as 1s 
, Fuel-air ratio = Pounds fuel ; ‘ . 
mum economy of precious technical pounds air mparted to the final fuel product. 
manpower. This, in turn, automatically Che fuel stores this energy in a highly 
provides the maximum value for every Fig. 1. Fuel burning characteristics. compact and usable form Used in 
tax dollar spent. bombers and attack aircraft, high-en 
ergy fuel can reduce or eliminate the 
HE two prime contractors in devel need tor refueling, depending on target 
9 , Airplane using ‘ : 1 
oping boron fuels, Callery and Olin hydrocarbon fuel distance. I lghter aircraft can fy higher 
; , ' 
Mathieson, their subcontractors, and / and fight longer. Missiles can be smaller 
| 
the universities have widened the hori or have greater range. 
Airplane usin 
zons in many areas of chemistry and ~~ —_ 
. high-energy fuel 4 r ; ' ' 
chemical engineering Ne W products / B' F¢ IRI we can realize these goals, 
ind new ipplic itions tor existing prod a? a - A tf problems must be solved. For the 
‘ ations | ! g rT ; | len lust | ved. 
= | Reduced , fuel 
ucts are appearing continually as a by > | cad Gaeseend / boron-carbon-hydrogen fuels, the pre 
. | f A 
product of the work on boron tuels. z | performance dominant problems ire corrosion, ero 
A , 4 for same range 
For example, several by products ol ° | | A Pail sion, and the deposition of exhaust 
o | , 1 
fuel manutacture show promise 1n the g ae —— products in the engine; deve oping non 
> 2 - 1 " 
held of ordnance for possible use as = en reacting seals and elastomers; and the 
charges, igniters, or solid propellants. < visibility of exhaust products. An impor 
. Greater range , , , 
In addition, a growing reservoir of tech tant goal is to develop engines which can 
for some size ! ; 
. ' ee. : 
nical talent is being developed which use boron fuels and hydrocarbon fuels 
' ; 1s f — ‘F : ‘a 
will aid in solving new probiems ol interchange IDLY For fuels normally 
. . R e dius, les ] 
science and engineering in other helds ee ee rases such is hydrogen and diborane 


Government — scientists, too, have the problems of handling and storing re 











made outstanding contributions to the Fig. 2. Advantage of high-energy fuel frigerated liquids at very low tempera 
» & ants £ , i 


development and utilization of high tures and pac kaging large volumes into 
energy fuels. The National Advisory properties of the important fuel prod strong and aérodynamically efficient air 
Committee for Aéronautics (NACA) ucts and intermediates first isolated in frames are the foremost problems to be 
at the Lewis Flight Propulsion Labora contractor laboratories. solved. 
torv, Cleveland, Ohio, has conducted What about rockets? All the exotic The real future of high-energy fuels 
most of the combustion research and — fuels considered have possible applica is being decided in the laboratories and 
engine development testing to date tion in rocket engines and offer con testing activities of the aircraft indus 
Very significant advances have been siderable increase in specific impulse try and the Government. The super 
made using extremely limited amounts over a standard combination such as sonic era of military aviation has al 
of available fuel. The NACA will con gasoline and liquid oxygen. Foreseeable ready begun. We must have aircraft 
tinue to play a |e iding role In provid aircraft uses ol! nuclear propulsion do and missiles that will fly higher, taster, 
ing the engine manufacturers with re not appear to be in competition with and farther than those of a potential 
search data for successful engine de high-energy fuels. enemy. 
velopments, The most promising high-energy For some missions, high-energy fuel 
The National Bureau of Standards fuels are moving out of the research can do the job better than our present 
has maintained a continuing program phase into limited production. Costs fuels. For other missions, only high 
of support in the basic sciences of phys are high—a pound of anv of the boron energy fuels can meet our requirements 
ics, chemistry, thermodynamics, and fuels today costs over a thousand times Engineering developments for military 
measurement. Their scientists have sup more than a pound of jet fuel requirements will pave the wav for 
plied the basic building blocks of mo This situation is quite comparable to commercial uses in the future. Costs 
lecular structure and precise physical that of titanium some ten years ago. will be reduced to feasible levels 
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ilitary Miniaturization 


The need for speed and accuracy in modern weapons systems has 
resulted in the development of small and efficient clectronic 


components that are finding use in land, sea, and air ordnanc 


Walter A. Murphy 








HI weapons system has ieve \i 
O} ad r is pric i Ion hired \fy Vu / ri 
by human judgment and muscle fications expert with S. Gunnar th; tc<ontr t ti \ 
to a near-human device tha eek a V Ch Comp | 
target, pick it up and track it, plot its 
location contin sly, and then position f t ‘ 
and fire the gun tor proper lead able cl is can be slipped 1 out of th 
The gun is now only a part of a its fir trol units like tr rawers t Compor 
system that has blossomed into elec permit the technician q cly to replace 
tronic, hydraulic, mechanical, and op the whe hassi t ( ear 
tical components. The need tor longer tor the « tron tube that | ed ol eeds. Yet 
range, accuracy, and automatic fire ha I} I s new ort spotter. ; er iohter. a ” Da 
added directors, computers, radar track LN /MPO-4, has a built-1 rain whicl shaped to fit the rvat 
ers, power drives, } undreds of electron hneips te iK« t taster tn 4 cy ore planes tuselag or nos ‘ 
tubes, and miles of interconn cuung ca omy t and ( i ect 
ble. SOI t tu Korean wat I radai QO 
This complexity has created a pre b senses enemy projectiles presents ‘ ta t tt rbor het 
lem for all branches of the service ther i ps on its scree! Contre ul I I rt « tau 
how to make this fire-control equy When the perator ters hairlines 
ment ht into the modern weapon wit on thos ips, the puter then give t . have ent ed t 
out sacrificing mobility, speed, and ma direct reading of the enem source veil en « es. ( 
neuverability ot tire. All but the spotter's power sup ire down t , h thick () 
One of the key processes in meeting ply can be mounted on a two-wher of todav’s te fre-ce 
this demand is miniaturization. The trailer. Miniaturization of components weighs « 
Armv’s 75-mm. Skvysweeper antiaircraft and packaging techniques have con mountings that velgl ‘ thar 
weapon represents a fine package ol tributed to this weapons mobility and poun Is. 
miniaturization, compactness, tirepower, compactness The Aér 2 ck ed for the FaD 
mobility, and ease of repair and main The airborne problem is even more Skvrav interceptor. i | , 


tenance. intense. Nine lectrot systems (1 omputer optica 


udin rire ontrol) are cake 1. ( \ hdrica 

7 Skysweeper hires forty five day's fighter is cf pared with three em iol to | 

rounds a minute, can track the in World War Il. A complete World — the nose of 
rapidly maneuvering seagull, and will War II bomber could be bought for the Some si 
instantly respond to automatic or man price of the « tron quipment o1 were | ( to tit t FF Sof S 
ual signals. Mounted on a bogey with a just three of tod homily bir ( ! with ( 
hydraulic It, wt cares 1 ce puter tre 
radar-tracker, power cases, hvydraul ‘rated 
pumps, gearings, and the gun itself il] isible target, tr t les t t ballist | 
in one mobile package Small, remov\y plane to 1t, ind Hires tl vwuns, Ww urd, was 


= 
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airplane flew over the ballistics range 


at Eglin Air Force Base, Fla 


A single projectile, equipped with a 


self destruction time tuze, Was fired 


downward toward the range The pro 


jectile exploded at a predetermined 


time after firing. Four ballistic cameras 


on the ground recorded the exact point 


of hring and the exact point of ex 
rte sion. A 
craft recorded 


All this 


radar, and other 


survey camera in the au 


the direction of tiring 


equipment gun, cam 


electronic equipn 


was fitted into the nose of the air 


] 
receive d, final ta 


le 


craft. From the data 


bles tor cross-wind firing were mac 


( ) THER important savings in weight 
ind space will be made by break 
ipart construction, plug-in units, ane 


Maer Pachayes 


space requirements. The new 


F-104 Starfighter, designed tor maneu 
verability at supersonic speeds, has 
separate units of its electronic system 


which can be plugged in place, or un 


| 


| | 
plugged, to 


provide the cratt with just 


the electronics 
bh 


mission t 


Since 


necessary for a spect 


einy flown. 


the whole airplane ts a we ipon 


system, its maneuverability and speed 


ar directly related to its attack poten 


tial. Each part’s weight and size con 


tribute to that potential. Attempts have 
been made to reduce all parts and as 
semblies Th new General Electric 


instance, possesses the 


per pound ol 


] “qq engine, tor 


highest ratio of thrust 


ny engine in Ws power Class. 
The Navy 1S 


jurrements I< 


becoming strict 1n its 


re manufacturers to 
neet weight and performance estimates 


uircraft. Profits were cut on a jet 


ofr new 
basic trainer because the aircratt was 
ten pounds overweight and its  stal 


speed was six knots higher than pre 


dicted. 


] | 
Che importance of smaller packages 


an be realized by a glance at recent 


figures indicating that « ich ten pounds 


and fuel components must 


pound oO! 


of aircralt 


carry one extra electronic 


equipment Chis equipment must func 


without a 


tion at high temperatures 


cooling system. If retrigeration ts 
ne eded, the space problem again arises 
where to put bulky refrigeration units? 

The making military 
electronic equipment smaller, lighter, 
more reliable, and less power hungry. 
It is predicted that the transistor market 


transistor 15 


568 


In the 


Wi ultiply almost hve times 

next three vears. Military needs will 
] ] 

Lake milion in 1957, 42 per cent 


ot the total of 27 million. The ipparatus 


division ot Texas Instruments, Inc., re 
ports production of transistorized mult 


lary equipment with size and weight 
icuions as high as a hundred to one 
And vet a 


tron, might 


new component, the cryo 


someday replace eXpensive 


1 circuits. The 


transistors in certal 


cryo 
ron is so small that a hundred will fit 


an ordinary thimble. Developed at 


int 
nto 


Massachusetts Institute of Technology, 


] 


this tiny device consists essentially of a 


, . 
stra cht piece of wire with another 
vire is fine as a human hair, wound 
round it as a control winding 
] ' t ] 
wo rare metals, tantaliu ind no 
yum irc used tl laK cryotrons 
lhese metals are stronger than pper 
i 1 become s percond tive iw ofiquid 
helr te veratures Small easil 
ide, low-resistant cryotrons may help 
, 
to shrink electronic equipment even 
haps th -- v<t 
nore. Perhaps they, ¢ transistors, 1\ 
sol reday replace the more than 
bulky tubes of a modern jet bomber 


tubes that cost anywhere trom 60 cents 


to $681 each. 


Printed w has made outstanding 
contributions to urborn electronics, 
Not only has it increased the unitorm 
quality of the circuit, but it has re 
duced the weight of the final equip 


used. Mi 


rays, heretofore d I 


ment in which it may be 


ficult and costly to manufacture, are 


cheaper and more simplified in design 
lue to printed-wiring techniques. 
ee ; ; taf , 
The short life of the guided missile 
has given a push to miniaturization and 
more rugved accessories. Weight and 


space are at a premium, ind the cry 


more compact, lightweight, re 


table components. One might get some 


idea of the results of missile miniatur 


the Nike guided 


ration when view! 


Ve 
missile Though only 2 feet long, a 
foot in diameter, and we vt ny little 
more than half a ton, it contains 1,500, 


separate parts ranging trom the 
warhead to minut electroni parts 


sma 


A RELATIVELY new contribution 
to weight and , i 


reduction in 


er than the human thumb 


1 !  @ 
missiies may soon be made by more 


ommon use of infrared radiation tech 


itions. (compare d with 


. 
niques and appli 


radar, infrared systems are relatively 


] 


simple, lighter in weight, and low in cost 


With smaller scanners than radar, they 


can sometumes achieve better results 


It is possible to build an airborne 


intrared system for guidance or inter 


ceptor hire control that weighs and costs 


only about one-tenth as much as a radar 
system. Better target definition may be 
6-inch intrared 


24-inch dish 


obtained \\ tl i to 


scanner than with a radar 


Intrared circuitry is less complex 


than radar circuitry as a rule The 


missile has an infrared 


Sidewinder 


guidance system with only seven tubes 


as against several dozens tor the radar 
guided Falcon. The Sidewinder missile 


is not only simple, small, and light 


but it has an unusually higt 


weight, 


single-shot effectiveness. It requires mn 


complex launching equipment and can 


be carried by single-seat interceptor 


aircraft. 


Size again plays an important, though 
problemat role in intrared develop 


ment. Its detector, for instance, requires 


1} 
laboratory manutacturing techniques. 


One thin sheet of fragile oxide mate 
1 ’ , 
rial, ten microns in thickness, is sliced 
into flakes as small as o.1-mm. As 


though this weren't difhcult enough, 


electrical wires must then be attached 


to it. 


7 IERE are still problems with infra 
red, yust 


as there were with radar 


However, when its target discrimina 


tion and other problems have been 


er , 
solved, we could have a small, accurate. 


] ! } 
reliable missiie immune to enemy am 
ming and interception. 

In our 


make the 


. 
automatic in flight and 


ittempt to super 


sonic airplane 


hre control, we have just about reached 


the limit. The only thi left in the 


ny 
S1Z¢ is the 


aircratt’ tor reduction in 


pilot Ironically, we have made him 
larger with suits and helmets. Here we 
must substitute the synthetic for the 


natural. 


Though nothing can take the place 


of mans reasoning powers, we must 


replace the pilot with a thinking robot 


1 7 


adapted to the million dollars’ worth 


mic d ices and the 


supersonic 


speeds of the aircraft. In effect, we 


. ; 
must maks missiles with their own 


built-in fire control and fight control 


Amazing is 1t might seem today. 


will find 


smaller missiles 


tasks lor 


tomorrow 


doing i iriety ofl industry 


and the military, 
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Measurement Standards 


The Navy Bureau of Ordnance has begun a program to ensure that 
the services available at the National Burcau of Standards are fully 


employed for cach test jn rformed mn all phases of armament research 


J. L. Hayes 

















ITH the advent of increasingly tivit , r rents la ’ 
complex and technically ce Vr. Hl / ties att ' 
manding ordnance material, n Ou D ese ruses. S oblems < 
today's testing and measuring equi U.S. Naval Ordnance | a excessive ordnance ct P 
: : — to ( , Calif. 71 
ment is being called upon to perfor il t 
ticle Re? ’ c 
to degrees of precision and accuracy Obvic ll oth ; P rhe 
rarely encountered a decade ago. Me iO 4 D : ss f | tor a ( eme ' | 
uring accuracies which were once co! ot Be D , vste wh phase « ,' 
sidered possible only in laboratory en . » D¢ he ne vste t , 
vironments are today commonplace a ; - 
held installations ‘ 2e( ' 

Due to the increased complexity ot me; nt ¢ pre ¢ ( How several ve 1} ime 
metrology, controls and systems are rccelerati on, t re, ra system is rec othe ‘ ‘ 
critically {1 to provide the cor hation, opti I phe ment areas ol 
tinued high accuracy of test and nomena. Problems are particularly sé trical. electronic, and physical phe 
measuring equipment and to ensure vere in the ad nsiol casurement ena. 
compatability ol identical tests or meas ol dyna 1 lispia ‘ ite 
urements. with accele ‘ ’ ratic e1 F YR ny rhe Nas —_ 

In the electronic-electrical measure urements. ot Star ed « , 
ment area, requirements for field accu Serious prol s ha irisen in held ind stand , " RT aes. 
racies ol 1 per cent have replaced past depot, factory, deve opt nt, and eva These service } ‘ 7 ’ ible te 
accuracies of 5 to 10 per cent. Electronix uation activities because of the ibility those wl srily . ~ 
microwave measurements require ac of the measurements of one activity te ous standards to the surea tor cer 
curacies which closely approach accu gree with those of another activity tification or cali 
racies attainable only in such labora even though identical ite ire being A few orga a 
tories as those of the National Bureai measured. There has beet trong ter these facilitic t. unfortunate 
of Standards. These stringent accuracy lency to w e off S itibality In\ tivil , , ha 
requirements exists in all electronic of measurements as a variation of the failed, for iu reasor to a 
measurement areas of volt ive, current, item under test, wherea Im reality, he elves ¢ rn 1 } 
power, frequency, phase, impedance, large portion of the incompatibility ised the services with sucl frea 
and attenuation from zero cycles a sec due to the fact that the performed meas is practically to negate the ad 
ond to several thousand megacycles a irements Were not standardized gained through measurement tar 
second. ‘hese nee te) ties ive es tio! 

luc ewort 1 ret sl l (one ¢ } ost ré 

N other phases of metrology, defined of ordnance material as we is the ce or not using the services. other 

as the science of measurement, strin elopment and producti t tl u ittitude. } ce tl 
gent accuracy requirements exist in which had a high rejection rate because to recoynize tl rits and ¢ 
many locations, especially in manutac of incompatibility of factory test meas reeds for the 
turing plants, in the static and dynamic urements and research and develop The Navy Bur nf Ordas: 
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recognized the general lack of standard 
ized measurements throughout the Na 


tion and has initiated a program to 


ensure that the excellent standards and 
standards services available at the Bu 
reau of Standards are tully employed in 


such a manner as to provide measure 


1] 


ment standardization throughout all 


‘ 


phases of ordnance tor each pertormed 


} 


measurement or test. Chis program ol 
measurement standardization has been 


designated as the Bureau of Ordnance 


Calibration Program. 


The over-all mission of the calibra 


tion program 1s to ensure the main 


tenance of accuracy within design lim 
its of all testing and measuring systems 
employed in the test of ordnance ma 
terials and systems for the Bureau of 
Ordnance. 

The task of studying, planning, and 
implementing the entire calibration pro 
gram was assigned to the Naval Ord 
Corona, Calit., in 


nance Laboratory, 


February 1955. As a result of the study 


phase, it was determined that several 


} 


conditions needed to be established to 


ensure the adequacy of a calibration 
include 


field, 


program. These conditions 
1. The 


factory, and development activ 


determination of the 
depot, 
ity measurement 

2. The 


calibration structure which would allow 


requirements, 
establishment of a suitable 
for the referral of all measurements to 
1common source. 

3. The designation of specific stand 
ards, associated equipment, and neces 
sary related calibration procedures and 
techniques for each level of the calibra 
tion structure. 

+. The designation of the frequency 
of calibration for each item at the vari 
ous levels in the structure 

s. A system for the continued analy 
sis and quality assurance of over-all 


calibration system operation. 


a program needed flexibility to 

provide for changing requirements 
and to keep pace with, evaluate, and 
provide for the de velopment of stand 
ards in critical “state-of-the-art” limita 
tion areas. The Naval Ordnance Labora 
tory, Corona, established an organization 
to provide the diversified technical and 
scientific talent necessary to such a var 
ied program. Physicists, engineers, and 
statisticians were required to provide 
mechani 


effort on electronic, electrical, 


cal, and physical measurement areas, 
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\ calibration structure was estab 
technical, administra 


tive, and logistic considerations. At the 
National 


Bureau of Standards, ensuring the com 


lished base d on 


ipex ol the structure is the 


mon reference tor all measurements. 


Primary, secondary, and local standards 
laboratories of the Bureau ot Ordnance 
are required to meet the work load and 
geographical complexities of the pro 
gram. The function of each of the lab 
oratories 1n the se echelons is to provide 


standards services [or those standards 


' ' . 5 
employed at each lower echelon. 


S PANDARDS laboratories were spec 
ified for the various echelons within 
geographical 


1OCca 


T he 


tions of the three Bureau ot 


the structure. 
Ordnance 
primary standards laboratories are: 

1. The Western Standards 


Laboratory, office of the Naval Inspex 


Primary 
tor of Ordnance, Pomona, Calit. 


2. The Midwestern Primary Stand 
ards Laboratory at the Naval Ordnance 
Plant, Forest Park, Ill. 

2. The 
Laboratory at the Naval Gun Factory, 
Washington, D. C. 

| 


Each BuOrd primary standards lab 


Eastern Primary Standards 


oratory services BuOrd secondary stand 
ards laboratories within specifically as 
signed geographical areas. 

The secondary standards laboratories 
ire located at BuOrd depots: quality 
evaluation laboratories: development, 
test, and evaluation activities; and the 
plants of ordnance contractors where 
work load, logistics, and accuracy re 
quirements dictate the need for second 
ary standards. 
laboratories ol the 


are located at a 


Local standards 


Bureau of Ordnance 
secondary standards 


tivities in which 


laboratories are situated and at those 


tactical units which employ ordnance 
testing equipment. Again, the establish 
ment of the local standards laboratories 
is based on logistic, work load, and ac 
curacy considerations. 

seve ral lo 


Some activities may have 
] ] 


cal standards laboratories which are 
serviced by the one secondary standards 
Others may 


laboratory at the activity 


have only one or two local standards 
laboratories serviced by the secondary 
Still 


have no secondary standards laboratory, 


standards laboratory others may 


available at the local 


be considered 


since the services 
standards laboratory may 


suficient to meet the entire needs of 


the activity. Local standards laboratories 


at these activities would be serviced by 


specifically designated secondary stand 


ards laboratories at other activities. 


Standards and all auxiliary equip 


ment have been designated for both the 
BuOrd | 


secondary 
lal 
laboratories [or the 


stand 


primary and 


ards majority ol 


measurement areas normally encount 


ered in ord 


that 


nance work It has been 


necessary these equipments — be 


chosen with the utmost caution to en 
sure that reliable construction and per 
obtained. This 


manency of values are 


has required that equipment be des 


Ignate d under the 


Strictest of specifica 
tions trom manutacturers ol high repu 


experience in producing 


tation and long 


standards and auxiliary equipment of 


demonstrated excellence. 
The need for permanency or sta 
bility is a most stringent requirement 


in that any undetected change ina stand 


ard may readily initiate a chain of ex 


plant or 


and 


panding error throughout 


activity and losses of 


cause time 


material far exceeding the original cost 


of the standards and standards services. 


i hee two general types of standards 
in the program have been given 


g their function. These 


names depicting 


are reference standards and_ transfer 


standards. Reference standards are those 
which are 


employed within a given 


standards laboratory to maintain con 
tinuity of value in the units of measure 
ment that they embody. They are used 
to calibrate lower echelon standards. 


Transfer standards are similar in 
nature and inherent accuracy to refer 
ence standards but are shipped back 
and forth from lower to higher echelon 
laboratories. Their function is to trans 


mit a unit of measurement from the 
higher echelon laboratory to the lower 
These 


fixed value 


echelon laboratory. transfer 


standards are normally of 


and ruggedly constructed to ensure r¢ 


tention of the original measurement 
unit under shipping conditions. 
In the 


standardization of d.c. volt 


age, saturated cadmium standard cells 
are employed at the primary standards 
laboratories because of their high m 
herent stability. Unsaturated cadmium 


employed at the secondary 


standards laboratories ind, in 


cells are 
onyune 
tion with auxiliary equipment, are used 
located at 


to calibrate precision meters 


local standards laboratories 
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In all measurement-standardization on such factors as operating e! 
chains, the standards of the lower eche “Serious problems ha risen ent, history, type « equi} 
lon laboratory are periodically submit in field. depot, factory, devel er O c type « onst 
ted to the higher echelon laboratory tor opment, and evaiuation lit State-ot the-art |i tations have ne 
periodic calibration lies Decause OF the nability Oo} Sitated a sear or Standards and eq 
The standardization chain for “X” the measurements of one a ent which can be adapted to the 
band (8.2 to 12.4 kilomegacycles) mi f to agree wih tf | eC he program as we 
rowave attenuation employs a 30-mega anor ehivily even [hougn the development of new standar 
cycle attenuator as the standard at the identical items are measured et speci f ent. proble 
primary standards laboratory in what ts The modihcati ind adaptation ¢ 
termed an intermediate trequency at tandar to the needs of t 
tenuation system. Che ZO-Mevacycle Technig les and proce esenuy irv and sec irv standards ibe 
attenuator is a precisely machined cy mn existence are cing adapt 1 to the tories ar in example ot the ar 
inder with a very accurately positioned needs ot the program and pre ted in taken. 
plunger whose location in the cylinder a standard tormat. These procedures Che National Bureau of Standa 
determines the amount of attenuation are Closely screened to ensure that they Boulder. Col recentl\ , levelone 
being app Vcd to a microwave circull. are sound and ippro} rial or the I ittenuator-ther ocouple volt ter 
At the secondary standards laboratory tended measurement, consistent rol This device. whe odihied t el 
a special precision attenuator su h as type ol measurement to casure the special probl of the prima 
the PRD Model 150 is used to calibrate ment, adapted to the experience and — secondary standards laboratori - 
other precision attenuators, such as the ibility OL personnel, and stated con provide an excellent transter standar 
PRD Model 195B, the H.P. Model cisely, clearly, ind accurately. | ich pre lor iuumM-tube oltmeter calibrat 
X382A, and the Sperry Model 134, at’ cedure 1s prooted in actual laboratory ind other high-trequency electronic 
local standards laboratories. conditions prior to tormal issuance equipment calibrations, 
The primary standards laboratories Techniques and procedures tor newly 
use proving rings of varying ranges as leveloped standards or altered calibra A CRAINING program has been set 
the force standard. These in turn cali tion systems also are being devised. | 4 up to provide standards and meas 
brate dynamometer rings of the sec certain cases it has been found that tl urement training to personnel of th 
ondary standards laboratory. Equip choice of techniques to be employed is _ several laboratories in techniques. proce 
ments such as SR-4 strain gages, test of more importance than the choice ot dures, laboratory operation. a overs 
ing machine s, and hardness machines at standards or calibratior equipment all calibratior pr osop! ies. Initially th 
the local standards laboratories are sub Such is the case in easurement training Wu be limited to persons < 
sequently calibrated by the secondary of microwave attent It trequently the secondary standards laboratories at 
lorce standard. has been necessary to devis unique naval actuvities iter, the training w 
The standardization chain for mass techn ques to circumvent pre irl In de those pers vhose nee or 
measurements employs Class “M” and ing because of the absence of ore a training are less critical 
Class “S” nichrome stainless-steel curate standards or associated equip \ quality-assurance program wit! 
weights at the primary standards lab ment. the calibration program has beet 
oratories, Class “S-1" weights at se \ measurement-standardization pro ited to ensure the final operable a 
ondary standards laboratories, and Class gram without arrangements for peri guacy of the program and t 
“P.” Class “QQ.” and commercial class odic recalibration is akin to having no for periodic revision and special prob 
weights at the local standards labora program at all. Unless standards and em solution wherever necessary. Cali 
tories. measuring instruments are calibrated — bration data report forms are ut 
Providing the necessary standards frequently enough to ensure that they — each standards laboratory to fee 
for each measurement area and each have not drifted beyond prescribed niormation 
echelon in the standardization structure limits, they will produce erroneous data hese in turn are reduced to pr 
was only one of a number of necessary and will create a false impression cards and are automatically pro 
facets to the calibration program. that measurement standardization exists grammed for anal\ to determine sucl 
when in reality such is not the case. factors as stability and ad lacy « 
( \LIBRATION procedures are This periodicity of calibration has — standards, effects of varving logist 
A nearly as important to the program been designated as a calibration period nd laboratory enviré ni nts . the 
as the standards themselves. It is one the ler gth of time between calibra idequacy ot calibration peri 
thing to have the standards on hand at tions for a particular item. Calibratior procedures In addition. the svVste , 
a laboratory and quite another thing to’ periods have been designated for all provide for the feedback of onerati 
be able to utilize them correctly and — standards, associated equipment, and _ suitability information to desig 
consistently. All the pains of providing commercial measuring equipment en opment, test, and evaluation groups ¢ 
identical standards for each type of lab compassed by the program. Some of _ field, depot, and factory test equipment 
oratory to ensure compatibility would these periods were based on the experi Another tunction of the quality 
be for naught if the procedures used — ence and opinions expressed at existing surance program will be that of < 
did not ensure consistent techniques standards laboratories across the Na ducting laboratory quality tests. TI 
und minimize operator errors, tion, while many periods were based tests will be accomplished for seve 
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typical measurement areas by having a 


transter standard certied by the Na 


tional Bureau ot Standards and then 


placed in a “black box” and sent to all 
BuOrd 


for subsequent measurement. 


primary standards laboratories 


The value of the black box will be 


unknown upon receipt, and each tab 


] ] 
oratory will measure the value and re 


cord the hindings on a calibration re 


port form. These forms will then be 


compared with the certified value 
known only to quality assurance pet 
sonnel. 
Thus, 


as to the competence ol the laboratory 


an indication will be obtained 


in performing measurements in the area 
black Such tests 
| 


will be conducted throughout all stand 


covered by the box. 
ards laboratories to determine quality 


and to engender a competitive spirit 


between laboratories. 


M's YNTHLY newsletters will be ini 
tiated to provide informal com 
laboratory in the 


munication to each 


program on such matters as new de 


velopments and techniques, achieve 
ments of high-quality standards labora 
tories, suggestions from laboratories on 
improved procedures, modifications to 
equipment to achieve improved meas 
urements, and so torth. 


The Navy 


bration program has been designed to 


Bureau of Ordnance cali 


ensure the continued accuracy within 


design specifications of measuring 
thus ensuring 


equipment, greater re 


liability throughout ordnance tests. It 
is strongly felt that the program will 
provide an increased interest through 
out the Nation in better, more accu 
rate measurements that are standardized 
in all reasonable respects. 

Those 


which have ignored the needs tor com 


activities and organziations 


plete measurement standardization De 


cause of economic considerations will 
see concrete evidence of the technical 
advantages of such a program and the 
economic prohts to be gained. 

those contractors 


Firms supplying 


who are already integrated into the 
program will, of necessity and by choice, 
seek measurement standardization ser\ 
ices for their own plants. 

The effectiveness of a measurement 
standardization program can be severely 
crippled by improperly selected test in 
strumentation. The considerations sur 


rounding the proper selection of meas 


572 


uring equipment are themselves ot 


Stature to require a separate 


paper on their many aspects, and it ts 


regretted that such detailed discussion 


sulhicient 


is not within the purview of this analy 
sis. However, a brief summarization ot 
details of proper instru 


ment selection and operation 18 as [fol 


the technical 


LOWS: 
It must be determined just what 
intended 


measurement. It is, of course, desirable 


is required tor an 


that the old “rule of thumb” be applied 


1 


and that measuring systems be ten 


times as accurate as the tolerances or 


systems being 


test specihcations oi the 
measured, whether this be in calibra 
tion or testing work. 

For example, if it is desired that a 
test be performed ona capacitor which 
has a test tolerance ot plus or minus 
measuring system 


twenty per cent, a 


should be selected which has an accu 
racy ol plus or minus two per cent. 


Many 


quently preclude the ability to 


state-of-the-art limitations — tre 
main 


tain such a ten-to-one accuracy ratio. 


It has been necessary that statistical 
studies be performed to find the low 
est allowable accuracy ratio for the cali 


bration program. These have shown 


that the lowest allowable limit for the 


majority of measurements is four to 
one. This ratio provides, for most meas 
uring systems, measurements which are 
in error less than three per cent of the 
time. In contrast, a 10-to-1 ratio yields 
measurements which are in error only 
0.8 per cent of the time. 

2. Having determined the measure 
ment accuracy required, it is necessary 
that a measurement system be selected 
requirements. 


You 
| 


will notice that the accent is placed on 


which meets the 


“measurement system” accuracy rather 


than on “instrument” accuracy. Fre 
quently, the error introduced by detec 
tors, implifiers, bridges, potentiometers, 
and other auxiliary equipment is over 
looked in 


standard or 


favor of the error of the 


prime indicating instru 
ment, 

N many cases the errors contributed 
by such auxiliary equipments tar ex 


ceed those of the indicating instrument. 


For most normal applications the de 
termination ol total system error can 
be computed by combining all com 


ponent errors of the system by the root- 


sum-ol-squeres method. 


Final caution should be given to the 
manner in which the accuracy value of 
each instrument or item of equipment 


is applied. Every instrument manutac 


turer normally states the rated accuracy 
of his equipment; however, the “fne 
print” should be scrutinized before tak 
ing the accuracy rating at face value. 


\ccuracy ratings tor instruments are 


usually given in percentages of full 


scale, not throughout the entire instru 


ment range. The safest approach is to 


determine the and 


apply it throughout a given range. It 


quantitative error 


it does not exceed accuracy require 


ments at the point on the scale where 
the measurement is being read, then 


the instrument has been properly chosen. 


HERE is an equal tendency to over 
look the fixed-value error of some 
\ccuracy ratings tor these 


plus or 


equipment 
equipments are given as, say, 
minus one per cent plus or minus one 
scale division. At measurements on the 


low end of the scale, the error con 
tributed by the plus or minus one scale 
division tar exceeds the one per cent 
accuracy figure. Again, the fine print 
needs to be read and thoroughly under- 
stood before employing any equipment 
for measurements. 

3. Finally, measurement problems 
and errors arise because of other influ- 
factors which are 


encing frequently 


overlooked. These are: (a) Failure to 


account for errors introduced by dy 


namic rather than static conditions: 
(b) Failure to consider proper instru 
ment placement where magnetic effects, 
lead lengths, etc.. (c) Fail- 
ure to consider deleterious environment 
effects; (d) Failure to consider loading 


effects of the 


are critical; 


instrument on the item 
or system under test: and (e) Failure 
to consider the human engineering as- 
pects of instrumentation, such as the 
selection of equipment whose complex 
ities exceed the skill of intended op- 
erators. 

The measurement-standardization 
Navy’s 
Bureau of Ordnance is not intended to 


be a panacea for all measurement prob 


system as established by the 


lems; rather, it is intended to be a 
means of pinpointing and containing 
those problems. 

It is the sincere hope of all who are 
that 


, . 
truly a step forward in improved meas 


engaged in the program this is 


urements for the armed services. 
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Modern Metal Containers 


Lighter coated tinplate, improved stcel physical characteristics, 


chemically treated black plate, and newer organic coatings may 


make possible the development of better and cheaper containers 


mse Of this paper tk 


I is the pur] 


ve a 


the 


more commonly used materials 


in can manutacture, their means ot sul 


sequent fabrication, and the physica 


characteristics of 


ers with 


respect to 


ments. 


Can makers and their suppliers have 


collaborated to meet the demands ot 


the ever-changing world in the pack 
aging industry. In the space of a tew 
short years, technological devel pments 
have permitted us to introduce a go d 
portion of yesterday's research into a 
tual practice. This is further witnessed 
by the tact that reference is made 

terms of “billions of units’ when de 


scribing the yearly productivity of the 


can-making industry. We are doing this 


in direct competition with all types of 


containers used by the packaging in 

dustry. 

hls not our intention to rest upon our 
present laurels but to continue with 

more intensified research in the ass¢ 

ciated fields of science and 


enyineerny 


in order that today’s research will con 


tribute to greater efhciency in future 


operations. We are positive this research 


will produce mutual benefits to both 
the producers and consumers of the vast 
container industry. 

With our eves on the future, it may 
be well to pause for a moment and 


reflect whether or not some of this re 


search can be directed toward the re 


quirements of ordnance, keeping in 
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mind the tol possible 1d\ 


lowing 


(1) Mass production at a minimum ¢ 
cost, (2) Manutacture with iterials 
common to the industry ( er that 
a ready inventory be available, and 
(3) Maximum sa ings ¢ ritica 1 
terials in time of emergency. 

It is without doubt that a joint ef 
fort by ordnance and the industry could 
produce improvements toward the ad 
vantages just enumerated with many 


of the containers required DY ordnance 


It is the industry's contention that we 
are not taking full ad intayge < the 
use of tinplate. Tinplate, with its vari 
ables ol steel chemistry, temper ASE 
weight, and tin coating, forms the larg 
est part ol the immense nventory that 
the can industry carries to meet the re 
quirements of its customers Economy 
and the requirements of the ishe 
container govern the proper selecti 
of these variables 

Hot-dipped tinplate described as 


“coke” I 


tin we ight, has 


late with some variations ot 


canned 
The 
ll brought 


peen used [or 
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World 
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tHuence of tinplate, organic coatings, and 


other variables on the exterior rusting 
ot cans. Its purpose was to provide evi 
forces 


dence required by the armed 


so that optimum tn coatings on cans 
for military items could be specified and 
conservation 


to permit maximum un 


in any future emergency. 
Two years’ outdoor exposure tests in 
areas worldwide 


typifying temperate, 


arctic, tropic, and desert climatic con 
ditions as well as supplemented accel 
erated laboratory tests, provided some 


interesting results and conclusions. 


A 


1. No perforations or other spoilage 


spec ial interest were: 


at any test site were traceable to ex 
terior rusting on any of the test lots. 
This included plain exterior .50-pound 
electrolytic tinplate. Unfortuately, plain 
exterior 0.25-pound plate containers were 
not included in the tests since it had 
been anticipated that they would fail 
in a short time. Indications were that 
this might not have been the case. 

2. Rusting decreased slightly with in- 
creased tin coating weights with un 
coated containers, but organic coatings 
exhibited a much greater protective ef 
fect than did the heaviest tin coating 
weights. 

3. Precoated (application of the or- 
ganic coating on the flat sheet and then 
fabricating the containers) 0.25-pound 
electrolytic tinplate cans were more rust 
resistant than the plain hot-dipped tin 
plate cans used during World War II. 

4. With precoated cans, scratches in 
the organic coatings did not appreci- 
ably reduce protection against rusting. 

5. Side seams did not appear greatly 
rusted, indicating that side seams do 
not contribute excessively to can fail 
ure by rusting, and the requirement of 





“Differentially coated electro 
lytic tinplate, ; 
equivalent of one pound of tin 


side and one-fourth 


carrying the 


on one 
pound of tin on the other side 
per hase box, has become avail 
able commercially in the past 
few years. Research 1s de t elop 
ing its use as a substitute for 
plain hot-dipped tinplate 
many products where enam- 
eled electrolytic plate cannot 
be substituted.” 


with 
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FEW of these that appeared of 


side seam striping Was judged not es 
sential, 

These results indicate that it would be 
con 


logical to expect that a suitable 


tainer could be made of standard can- 
making materials with regular produc 
tion equipment and still be satistactory 
for the corrosion specihcations ot the 
armed torces. 

High-speed production in can mak 
ing has been geared to certain materials 
and methods established as being el 
ficient for the facilities. Further inves 
tigation appears warranted in the fol 
lowing categories: 

1. Organic Coatings —Common prac 
tice with few exceptions is to apply the 
protective coating to flat sheets by means 
of roller coaters and bake in continuous 
ovens. The resulting plate is then made 
into cans. This method has proved suc 
cessful for supplying suitable protection 
for both the interior and exterior of 
containers for the majority of our civil 
ian customers. Tests performed for the 
military, as previously outlined, give 
good indications of successful results 
with this method of coating applica 
tion. Economies are apparent by the 
use of organic coatings over thin coated 
electrolytic tinplate. 

2. Can Sealing Compounds.—In view 
of our experiences with domestic cans 
from the standpoint of sealing efh 
ciency, the matter of proper selection of 
can sealing compounds should be left 
to the manufacturer or supplier. The 
specifications, regardless, should be real 
istic and revised to meet the general 
practices on 


requirements of lining 


available equipment whether it be 
round or oblong containers. 
2. Solder. 


tent range of two to four per cent have 


Solders having a tin con 


proved satistactory for food containers 


rs. It is ad 


over the past fifteen ye: 
mitted, nevertheless, that side seams do 
not have quite the bright appearance 
as do high-tin solders; however, it ts 
more suitable for can construction be 
cause of the increase in side-seam 
strength. With the exception of solder 
ing special containers or the attaching 
of container parts, industry has geared 
its production facilities employing low 
tin solder. In many cases it has good 
manufacturing possibilities, and, there 
fore, it is logical that the military should 
scrutinize some of its advantages. 
3. Container Design.—Containers 


must be designed to use the lightest 





{lmost two decades since its 
conception, the use oO} electro- 
lytic tinplate has grown so that 
with the use of various enam- 
els, and in some cases without 
benefit of a protective organic 
coating, it has become estab- 


lished ads a 


for many products. 


standard container 





weight tunplate that is practical, but 
they must withstand high internal vac 
uum or high internal pressure, which 
The thickness, 


ever the case may be. 


temper, and strength of the steel are 
important to the ability of the con 
withstand — these 


tainer to pressures. 


However, we must not overlook the 
benefits of structural design. Techno- 
logical developments such as the de 
sign of the profile of the ends, rolled 
beads around the circumference of the 
body, or structural characteristics of the 
side seam have permitted the industry 
many economies in plate cost without 


sacrifice of the service of the containers. 


W5 are aware, nevertheless, that 
handling is a major factor with 
packaged military items; yet, in many 
instances it is possible to reduce base 
weights without sacrificing strength. 
Much depends on the diameter of the 
specific container, the physical char 
acteristics of the metal employed, as 
well as structural design. 

The influence of the physical proper 
ties by continuous annealing has not 
only added strength to the can bodies 
but also permitted the use of optional 
grain direction which again reflects 
some economy. A more recent develop 
ment is the use of chemically treated 
black plate (Hynac and B-107). 

All these newer innovations, such as 
lighter coated tinplate, improved base 
steel physical characteristics, chemically 
treated black plate, and better organic 
that 


been made with metal containers. 


coatings, show the strides have 

It is the purpose of the can manufac 
turer and his supplier to continue to 
develop newer, better, and cheaper con 
Many 


such as higher prices for raw materials 


tainers. unpredictable factors, 


as well as increased labor costs, may 
offset potential savings; however, with 
effort of all 


parties, a satisfactory container can be 


the combined interested 


made at a minimum of cost. 
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Logistics of Missilery 


The early adoption of an integrated “system approach” to the 
development of all logistic and operational factors 1s needed 


if effective progress ws to be made in the guided-massile field 


Lieut. Col. A. J. D’Arezzo and Lieut. Col. J. P. D’Arezzo 








N the held of guided missiles, the lit ind (4) Acquisition or turnish 
necessity [or venerally acce erated Lieut Col lived D fre ny ot services 
programs for matériel research, de currently is serving in the Con he total encompassment of the « 
velopment, test, procurement, and tor struction Divs is tf the UT ments of an operauiona ISS1 vst 
troop deployment, coupled with a hee, Deputy Chief of Staff for within the purview otf log 
rapidly advancing mussile, electronic, Logistics, Washington, D. C. parent. Furthermor the connotatx 
and nuclear technology, has created a Lieut. Col. Joseph D' Arezzo that all element the missile syster 
condition ot fluidity and competitive snow divisional vice-president ind the logistics syst must be deve 
endeavor which is unprecedented in GRA Special GSSiStGRE 50 int oped integrally a ol rrently aj 
: presiden the 14me n Ma 
military planning. pears to be a t orey ( 
It is a held wherein large sums otf an roma _ ”) i 
, ; aK NO , ; Vew York, N. Y. snes 
money must be expended and a sub 
stantial military-industrial effort made, | is noteworthy to emphasize 
not only to provide basic, trail-blazing tive to the above all-inclusive 
technical capal ilities, but to translat An operati nal miussile systen ror to! that materi lesign and deve 
these technical capabilities into signif land-based air detense as used herein nt—which 1s the first step with 
cantly new and improved operational includes: (1) The missile 2) Ground — the bread view of logistics—is but « 
performance and effectiveness. This sit guidance equipment and associated ta part ot the over-all | omtics requiremen 
uation is likely to continue for years. cilities: (2) Missile-launching, handling, tor missiles. However, it 1s a most 
The Army eflort expended in the last ind Servicing equity ment 4) M Lunte ortant part, and ce a) decisions 
ten years, and still continuing, to reach nance and operational test equipment n the development phase have as great 
the optumum in land based guided mis (5) Trained operational ind maint in impact on subsequent logisti ste] 
siles for air defense, epitomizes all the — nance personnel; (6) Field-maintenance as they do on the basic theoretical efi 
foregoing general conditions of ur shops and support installations; (7) trveness of the weapon itself. Thus, tl 
gency, new technical break-through, and Troop support and administrative ta lements dealit vith the development 
fluidity of operational concept which cilities; (8) Equipment spares and re of basic technica ssile concepts ar 
characterize the whole guided-missil serves: and (9g) Technical manuals ut components of the whole miss 
held. Since effort in this particular sub Logistics, in its broadest sense, is de system and ot the wclusive log 
division ol mussile weapon systems can fined lor purposes ol yont oyvist! stem, 
be expected to continue until the air planning as that part of a1 tary ac Che concurrent and integrated de 
threat can be contained, it is worth tivity which deals with: (1) Design and elopment of all components is to be 
while to analyze thoroughly our past development, acquisition and _ storage, whieved either through the alcher 
experience and to scan the future. movement, distribution, maintenance of continuous, extensive coordinatior 
evacuation, and disposition of matériel ind monitoring involving numer 


AS a preliminary step in the discus (2) Induction, classification, training, interested agencies and stafl divisi 


sion of the logistics of land-based issignment, separation, movement, eva er, as adopted ertain ser 
surface-to-air missiles, it is essential to uation, and welfare of pe nnel >) the adoption of a centralized project c« 
define two basic terms: “Operational Acquisition or constructior maint cept where total | tic coordinat 
Missile System” and “Logistics.” nance, operation, and disposition of fi achieved within a ited body ar 


1 
“J 
“1 
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tained therein thre ugh ut the develop 


ment and service lite ot the weapon 


system. 


Thus the first significant conclusion 


apparent trom the past is a tendency 


to the 


contrary integrated and concur 


rent development of the various ele 


ments comprising the logistic or mus 
sile system. In the initial critical phase 
ot weapon system development, it has 
evolved that the basic design and con 


figuration of the missile and ground 


guidance subsystems are largely inde 
pendent activities governed primary 


} 


DY the performance and eflectiveness 


( byectives to be achieved by the weapon 
system in its primary role of air detense. 


The remaining logistic elements ot 


] 
in operational missile system are, by 


: ; 
ind large, subsequently developed and 


adapted to the missile and ground guid 


ance equipment after advanced stage 


even procurement. 


of development or 


These logistic elements, 1n turn, can be 


influenced to a marked degree by the 


special tactical or strategic considera 


tions. 
The impact of all logistic factors 1s 
worthy of the utmost consideration at 


a very early stage of development if a 
prac ticable, operational missile system of 
reasonable cost is to be achieved within 
the realistic limitations dictated by pres 
ent and expected program budget ceil 
ings, program priorities, and industrial 


capabilities. 


N' MEROUS complexities and tech 
nical unknowns must be resolved 
in order to establish the basic work 
ability of the missile system. Rapid ad 
vances and changes in missile technol 
ogy have virtually obliterated the fine 
distinction between resear¢ h, develop 
ment, and procurement. In view of the 
above conditions of fluidity, it is under 
there may he a natural 


standable that 


tendency in the missile system design 
and development phase to postpone or 
even exclude consideration of the unique 
require ments ol the over all logistic S SVS 


tem. which at best may be only in the 


formative stage 


Unfortunately when the inique re 


quirements of the associated logistic 
| 

support system are formulated, limita 

tions clearly established, and the ful 


impact of these factors ts realized, the 





system design has advanced to such a 


point that to introduce changes would 


ae 
slip “critical program schedules. 
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On the other hand, to ignore the pres 
sure of logistics requirements creates the 


} 
risk otf excessive costs in money and 


manpowel: which might well cause the 


torced obsolescence, the limited use, o1 


even the abandonment otf the missile 
system even though successtully “de 
eloped” in the strict sense. 


dew YER the toregoing circumstances 
‘three alternative courses of action 
ire available: 

1. Deter indefinitely, or disallow en 
fications and 


improvements, with the understanding 


tirely, all equipment mod 


that possible system degradation or un 
derdevelopment ts accepted as a calcu 


lated risk or that deficiencies can be 


logistic support system: 


absorbed by the 
2. Adopt expedient, “last-minute 
] 


modifications which are deemed neces 


sary at least to improve or alleviate the 


logistics aspects of the program, result 


ing in a missile svstem which, while 


providing vreat tacts il adi intage, 1S 


| 1] 
costher from an over-a service pro 


gram point of view than anticipated: 
present “system ap 


proach” which is so indispensable in the 


2. Expand the 


development, testing, and preproduc 


tion phases of the weapon system itself 


in providing continuous technical in 


tegration and balance between the vari 
ous technical components of the weapon 
system so as to include also the logistic s 
which the 


system environment within 


oper itional missile system is to exist. 
The first two courses of action essen 
tially involve compromise, interim meas 
to be k gical out 
which holds 


system to 


ures, and appear 


growths of a reasoning 


1 
1 MmIssiic 


that the growth ot 


its ultimate level of effecti ess must 
be gained by gradual, on-site opera 


tional experience. The third course of 


; 


or an integrated sys 
| 


iction, providing 
tem approach, undertaken early in th 
nissile svstem development phase, ap 
pears to afl rd the most likely solution 
to this fundamental problem. 
This approach not only will exert a 


ayor influence in shaping the weapo! 





clements adedaung wil 
the deveiopment it basic tee h 


nical missile concepts are but 


. . y 

components of the whole mis 
, we 

cle e\ stem ind of the 17 lu 
ve logistics system 





: , 1 " 
system design, Dul also WILL reveal ale 


allow tor timely changes In logistic S\ 


tem and tactical concepts. An essentia 


; 


element of such an integrated-systen 


ipproach would be a close and continu 


ing scrutiny of tactical and strategical 


requirements. 
Che desirability of adopting an over 
1 
all system approach in the future is evi 
! 
rollowing discussion ol 


dent trom. the 


logistic factors resulting Irom experi 


ence gained to date In antiaircralt de 
The 


date 


tense programs torce ol logistic 


tactors which to have beset the 


task of establishing a missile system on 
] ] ] 


1 broad operational basis, throughe ul 


continental United States and overseas 


InNvVOlVINYG Varied terrain, climatic, 


areas, 


1 | 
and tactical cc nditions, bears careful at 


tention of the military pl 


anner. 


Under the cumulative impact of ex 


] 


pedited operational requirements, [re 


quent changes in technical and tactica 


reorientations 1n 


objectives, logistics planning 


may be placed 


concepts, ind major 


program 
“on the defensive,” so to 


speak, from the very outset of the pro 


] 


gram. Possessing, at best, only indeter 


minate or inadequate lead-time plan 
ning data to correlate and accomplish 


‘ ; ; 
the various key OVISTIC elements of a 


system, a substantial effort 
have to be devoted 


rtialls and in devis 


new weapons 


may in resolving 


ind shi 


ing interim remedial measures therefor. 


a pressure of expediency and ur 
cencyv is reflected in the following 
[ 


(1) Utilization to the maximum of the 


Kisting logistic support structure rather 
than th blishi { . 
than the establishment of a system spe 


cifically developed for the unique re 


quirements of long-term usage and fu 


ture growth of extensive antiaircraft 


objectives: (2) | requent curtailment In 


period of advertising and construction 


; 
ot tacilities projects: (2) Adoption of 


beneficial occupancy in so far as tacti 


' 
il facilities are concerned, to a degree 


heretofore not required In military con 


struction. In some instances troops may 


to be deploved it so-called tem 


porary sites even before any portion 


of basic permanent facilities are ready 


for occupancy. 

The logistic pressure can be further 
yreciated when it is considered that 
while a certain fluidity and change is t 
be expected within any specific fiscal 
year execution program, radical major 
since the lon 


changes are impracti il 
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lead trmes involved in programming olocali ‘ i tics. Sta 
ind budgeting processes are premised Numerous complexiti nd rd desig - 
on relative stabilization of programs at fecAnical unknown must Oe vill 1 Wi ” 
least two vears in advance. esoluvead r Z d / t ' 

In additior onstruction program ine Oa worRaoul in | tl ‘ 
vuthorization re vased Ol orn m ‘ mK . > ™ t th 
rates of acct plist ent. and statutory > 7 

, ) j P| 
imitations preclude expenditure ex ere ; with a 
, cd [Ac fine distinct , 4 
tra funds tor expedited design, con : without enta oy le s 
WCCT ¢ /} 4€ i j 4 

struction, and procurement and procurement t « os Close 

From a concept of open-air, field-ar ted electric power nerati 
ullery-type missile site initially adopted t t be t te et ti 
In 1952, antiaircratt delense ftaciity re welfare aspects of instal itvions Nha eC! cling powell < r ¢ 
quirements dur ny the past five years required, essentially ( ert t i i Vu precisK Y t levice 
have gradually ¢ olved into increasingly cities into permanent operat il fa In guided ! 
extensive, complex, fixed, permanent ilities, Design and tr tion of at 
tvpe installations. In eflect, just as the Che current trend to incorporate nstallations slitie 
“Indian threat” historically resulted in greater mechanization in existing ta Engineer, S Or , ' 
establishment ol hxed outposts, and llities, With a view to read ny mal nal shops, troop housing, ad 
in a later era the sea threat” necessi power requirements, and lt ncrease tive headquarters " ti r j 
tated fixed, permanent coast-artullery operational efhciency. This piecemea tion and contre t lepet 
defenses, so today the air thre it wl ick growth of instaliations 1S the « tcome housing, trooy rate nt w ir 
is anticipated to exist tor an indeter ot the realization that gt tat tic innot be oke 
minately long period has unm stakably intiaircralt lelense require ents Finally t 
ed to the inception of fixed, permanent, volve unique and distinctive support as inces, firt ched ised « t 
antiaircraft missile installations. compared with combat-support type « ead times t be develope 

divisional units selection and a ti , tt 

HIS trend in permanency and in The introduction ot the Missile Mas sign and constr t ot ta it i 

creasing self-s ficiency of antiaircraft ter, 1mprovements to the is issiie these scl | 
tactical tacilities is representative of the system, and the increasing d ind tor phased wit! nt | 
entire CONUS air detense programs yutomation will result in continued, ex ind delivery [ ivalla 
Our radar networks, extending 1n se tensive construction activit r many trained pers test 


eral lines across the North American months. package onver xisting 





continent and to the seaward flanks w The development ot Ke tactica tional gi trox rhe ' 

further be developed and improve: ilities involves detailed consideratx tion of new t ' 

Contiguous coverage oft our shores will nd correiation ot several |! VOT wtors 

be steadily expanded as “Texas towers to ensure the full operational etiect Missi E. launching. handling. che 

ire completed and picket ships and air ness and the safe employment of adopted out. a er ¢ equipmer 

borne early-warning radar are placed in S suallv referred . : 

operation. ncept based on a thoroug| pport e ent. While vx 
The first segments of the Sage svs over-all missile-logistics systen inalvsis equipment | +} a lg 

tem, which will vreatiy speed p ind must be formutat 1 for tl opt rrently c« ect with the 

improve the collection, inalysis, presen operationa ind functional grouping « tt i ciated guida e syste! the 

tation, and transmission of data neect | equip! it to constitute tica wt ¢ +} r } eq ' 

for effective detense against air ittack, unit: z.e.. number of launchers, et This pon the desig snd cost of the insta 

will soon go into operation The idoy entails develoy ent « t r I tm ’ the t he . 


tion of the Missile Master fire-directiot zation and equipment the compositior mated. The her suncher insta 


system will coordinate the present Nike of the unit basic missile load ISSI re tion, ready issile storage shelter 
defenses. These elements of aur ce serves, and training or nontact oad transport ha lling oe 
fense, in every sense, involve fixed, ex The development of detense reas ist Sil¢ fueling quipment ind 
tensive, and complex facilities. prescribe and designate the 1 er and heckout sets are 2 a oe 


The extensive construction which has tvpe of mussile units requires na. collectively ry , lually hy 





heen required t adapt to fixed installa ( 


tion use the missile systems originally EVELOPMENT of tactical facility ments dictate the site lavout and orgat 





lesigned for mobile, field-army use, has designs and acquisition of lar 
. led | ] rinee . ] ' - —— } | , 
entailed substantial engineering tria nust be accomplishes vase é pre n tact. consideration ¢« ry 


ind error, and some of the early sites tested technical criteri pertarnin to port equipment and associated 

constructed incorporate Variations in electronic equipment, expiosi ( ul tions early 1 th ! elc ent 
, , 

type and quality of construction A con titv-safetv distances, communications re weapon systen f ose ro 


tinuous flow of facility changes to 1m quirements, maximun tilization§ of with tactical objectives is re to 


prove the operational, safetv, and troop existing government facilities, ind the necessary or d r P issile ar 
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ince chanyes, whicl 
significantly basic wea 
objectives, will serve t 
ileviate OVISUIC re 
pportuniles 
ri¢ red 

g 4 ikely that 1 
vroun pporteq pr 
ardize 1a ony a nul 
miussile systems Che | 
Ing inherent in this 
es detaile 


th 


e 


he 


uction 


rhe 


| 


hluction 


costs ¢ 


orced obsolesce 





Ml 


nee, 


Vhile not alter 
pon performance 
educe costs a 

reas. uct 
l 1 lett unex 
inv elements oO 
lent can be stand 
er OF alr-delense 
otential cost Sa 
roposition ust 


} 


ssiles, U 


1] 
and lit 


1 


nitauiol 


industrial production capacity ut 


ct 


ly 


| 
lably Impose 


nagnitude ot 


In 


ce1iun 


dehnite ings OI 
| 

missile inventories 

rT unlimited STOCK 


Wartime, ¢ 


entertained in 
ing missile invent 
esupply. 

manula ire < 


missile system usua 


bined, 


component 


It 


tr 


Is e\ ide nt 


ial base 


ind 


require 


coordin 
conu 
that 


1 , : 
In speci 


unique industr 


d to meet 


ictors 


in 


al tec hnical 


annot 


iov_istic J 


Iles, DOS 





ited efforts of n 


and 


enormous 


ty 


" 
cumuilat 


piann 


tonin 


ersoni 


ive, un 


threat 


nd increasing 


limited demands of the various military 
services for a multiplicity of complex 
mussile svstems 

In addition. the constant prospect o 
forced obsolescence under an advancing 
missile technology dissuades any ex 
treme attempt to exclude ompetitive 
systems or to place all available allo 
cated | 1 | resources to the naxXl 
mum prod tion of a tew selected sy 
tems 

HE virtual limitation on production 

quantities imposed by the above fac 
tors in turn itally aftects the rate « 
prod iction learning irves and there 
tore the cost of misses 

Thus, the continued expectancy of a 
relatively limited availability of missile 
ind ompon it systet tocks l the 
future constitutes a logistic 1 itation 
of paramount portance which 
tually dictates that stringent and drastic 
neasures he idopte 1 te reduce ind 
eventually eliminate the sizable volume 
ol missile ind component nventorie 
in supply pipelines and to reduce pipe 
line times by maximum use ¢ llr trans 
port Reduction « th supply pipelin 


Y 1 
essel ib if maXimum effective alloca 
ited inventories is to t made 


or tactica resupply, reserve, mainte 
ince, and training purposes, 
Current evaluation of Project Mass 


1 Modern Army Supply 


System ) ow u er test 1 cates ie 
siti ecessil ( ittal ’ it SOIL 
( the loyvistic Suppor» ¢ our moc 
¢ Army overseas witl ew and 
pic Veapons 





pipeline 


- 


iwories OL] issile SLOCKS 


rscored if we consider the hi 


probability of such stocks being re 
Tarae is primary targets 1 the event 
( hosti ties and the probiematical el 
ectiveness of surtace transport to re 
SUPPLV tactical facilities alter Dasic MIs 
Ss oads have beet expended. Thus, 
the present practice ol issigning to 
tactica facilities a certain basi 
oad of ready missiles with subsequent 
resupply trom zonal supply depots 1s 
it best an interim method which is 
ikely to sustain serious alteration 


Inherent Passive detense benenhts re 


Sulting trom the d | positioning 


iIspe»>rses 


ot missile stocks at numerous tactica 
ites Warrants serious consideration. 
Che provision ol adequate missile stor 
age and handling facilities at all tactical 
sites would reduce dependence on a tew 
concentrated storage points for resupply 
ba kt Dp 

Special packaging hand it ship 
ping ind in-transit storage osts [or 

SS1l¢ nd Lissile ( ponents can 
ipproacn i substantia percentaye <¢ 
the tota equip! rent cost 

Che desired object liscussed 1 the 
prece ling sectlol ( red ¢ pil line 

issil entories and t tilize alr 
transport we ld alle ite irve eas 
re the I | osts tor sp packa Ing 
handling, shipping, and in-transit stor 
iL In irtherance « ichieving idd 
tional economies, serious consideration 
should be wiven to devel ( light 
W ight plastic containers 

In the future when optimu missile 
Syste s are standardized t iy be 
expected that complete eady missiles 
r yor ntegral com ents thereof 

1\ be ta tor\ assemb] | ind distrib 


uted in much the same manner as fixed 
rounds o convention immunition, 
Until the state of missile technology 
has reached that point, howe ef. missile 
aintenance will require detailed com- 


ponent testing, replacement o WAITS, 


r re} 


" 
caretully subdivided between organiza 


uuonal, held, and depot levels of 


tenance. 


One of the most crucial factors 1 
logistics 1S the recruitment, traminy 
and retention of nilitary maimtenan 
specialist personnel at all levels of the 


maintenance flow system. Present logis 


tic support systems utilize contractor 


soni to a varviny extent Excessive 


dependen e on contractor personne! [or 


maintenance may result in critical dis 
ruptions in the event of hostilities. 
Under the mpact of expedited sched 
ules and the multiplicity of competi 
tive systems, the theory ol package 


1] 
Installation 


treatment for “production, 

testing and maintenance by contrac 
tors,’ as proposed by various services, 
has the allure of a simple, direct cours 


: pac ka 


min itely, m 


ot the 


action. However, 
| 


' 
applied indiscr 


theory, iI 


involve suc 


a dispre portuonate ratio ol 


' , 
contractor to military personnel in 


maintenance and resupply 


1 1 " 1] ] 
to disrup 


pipeline as 


manpower 


, 
of hostilities 


e establishment of a realis 


maintenance rt 


COonSs1Iad 


su SVS 





a. 
rt 
tem eration of the 
| ] , 
long lead times required to recruit and 


ilists, the reconciliation of cor 


train speci 
flicting or 01 


competitive systems, and 


eriapping requirements ( 


diverse or the 


establishment of optimum contractor 


, ; 
military personnel strength ratios: 


prep 


aration of training facilities, equipment, 


and literature 

The MA lespread growth of unique 
or standard equipment furnished by 
other techni services such as the 
Corps of Engineers and the Signal 
Corps, involving hydraulic elevators, 
venerators, trequency converters, com 
pressors, intrabattery fixed plant cabl 
ind radi ommunications, and _ fire 
dire tion systems necessitates the in 


au f maintenance and training 
| 


unpreced 


guration o 


ented m ignitude 


provrams ol 
The adopt 


1dopt | 
integrated “system approach 


10n of a comprehensive and 


to the de 


| 
velopment of all logistic factors and op 


erationa oncepts trom the very incep 


tion of a new weapon system concept, 


Is essential effective and meaningful 


progress 1s to De made under the in 


creasingly competitive conditions which 
1d 


a 


will obtain in the missile fe 
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Ordnance Electronic Brain 


The Bizmac keeps inventory and forecasts supply requirements 


Maj. Gen. Nelson M. Lynde, Jr. 


HEN a young Army officer 1 local curiosity he sa class as A few him oint ™ 
from Washington arrived in the General Motors Building, Ford's ot this \ 
Detroit recently, he hailed a River Rouge plant I Sta vehicl ‘ 
taxi and said to the driver, “I want to. dium. So far, it has more tt eparate ) ‘ 
OT AC 


' 


go to the Ordnance Tank-Automotive up to its press noti ind is contr ! tu nk ‘ ‘ 








Command headquarters. Do you know importantly to t 
where that is?” That « perati nve es the develop epa It 
“Sure.” replied the driver, “that’s ment, desigt inufacture, storage, spare parts for is different 
where the world’s biggest ‘brain’ does supply, and maintenance « ink and hicles and ove erent 
its thinking.” 1utomotive spare part rything Altogether, OTAC. supp 
Actually, the Ordnance Tank-Auto from coils to carburetors. from washers ’ ‘ ind 
motive Command (OTAC) headquar to wheels. e ‘ 
ters is a good deal more than just the The spare pa stored ‘ 
home of the world’s largest electronix Ordnance dep« } [ S 
“brain,” known as Bizmac. Stull the Keneral Evel ymmandine ind overseas. Ea “ ¢ 
cab-driver’s statement is understand general of the Army Ordnar Army installations in its 
able. Since Bizmac’s unveiling earlier Tank-Automotive Command icinity. These depots report tl s 
this year, amid newspaper headlines Detroit, Mich ply transactions regularly to OTA 


and radio-TV publicity, it has becom« Detroit headquarters. OTAC’s 
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the words ot the imed Boston 
Edward A 


the lv voods, In 


mer 


chant, Filene, is “how to 


have 
too small, at the 


will be desired most.” 


too reat nor 


neither 


times when they 
Surpluses could cost the taxpayers 
warehouse 


"Sy and loss throu 


huge sums in expenses, 


gh ob 


prove dis 


carrying char 


ure 


' 
solesence. Shortages could 


astrous in time of emergency. 


The Bizmac electronic data process 
I 


ing system, developed by the Radio 
lo 


Corporation of America, helps us to d 


our job more ethe iently by perform 


ing three major tasks. First, it keeps in 


ventory of spare parts. Secondly, it cata 
logs spare parts. Thirdly, it forecasts 
supply requirements. 


\s tor 


dle in forty eight hours a compiex pro 


inventory, Bizmac can han 


cedure that formerly required three 


what sup 


plies are on hand at each of our depots, 


been 


a 
months. It can tell instantly 


how much is needed, what has 


ordered and in what quantity, and how 


] , 
much material is in transit. By its more 


timely processing of records, Bizmac 


1 


will make possible a sharp reduction in 


the amount of inventory we have to 


carry. 


\\/' estimate that, over the next two 
years, Our supplies can be trimmed 


substantially. This would me in that the 


cost of Maintaining the inventory would 


be reduced 


This, of 


tinuing saving. 


by many millions of do 


course, would be l 


At this rate the 


con 


lars. 
Bizmac 


system would pay for its initial cost o 


Cc 1 
o4.1 million many times over every 


single year it is In operation. 


With regard to cataloging, Bizmac 


makes it possible to publish up-to-date 


manuals on spare parts within a few 
made _ instead 


sever il 


days after changes are 


of having a r of months as 


was once the We can et spare 


rious depots 
‘hicl | 


cie 1S shipped 


parts catalogs to the 


even before a 


Che 


duce by 


new \¢ 


Bizmac system ultimately wall re 


about 85 per cent our visible 


records which ire now on some iIé 


million file cards, punched cards, metal 


plates, and handwritten sheets. 


In forecasting, the Bizmac system is 


now predicting how many ind what 


kind of parts ¢ ich d need in 


the months ahead. Eventual Vy. it will 


predict how many nust be on 


parts 
hand or on order throughout the entire 
depot system to keep supplies flowing 


80 





contributes to effi 
ae 


ne Decause it AanNales 


nutes complex operations re 
quiring months of paper work 
li can help P event snr td Be s 
and surpiuses Decal 
guirements 
“ae \ anda a 


eveni\ 





from production lines to 


basis of these forecasts, slow 


items can be Kept out ol the 


From time to Bizmac 


cast the spare needs tor 


1 ; 
budget lanning and prepare 


, 1 
comprehensive Mnancial analyses, 


So much for what Bizmac can do. 
Now does ? 
through four basic units. There are in 


devices for 1 feeding 


how it operate? It operates 


put preparing an 


information and instructions int the 


svstem by coded electrical 


] 


impuises, 


means ¢ 


Chere are storage devices tor 


ling this information on magneti 


tape within the system so that it is 


readily accessible on demand 
There are data-processing devices for 


doing the 


electronic equiv: 
' hufll ” 
per snhulhing and 
fast computations. 
] 


output devices for 


copies oO the inforn 

quired. (An electromagnetic printer cat 
produce shipping orders and other busi 
ness documents at a speed of 600 lines a 


ninute ). 


HE Bizmace 


inits of 19 different but fully 


220 


system 
Inte 


grated types of equipment. It covers 


. 1 
about 20,000 square feet ol floor space, 

ilmost half the size of a foott 
] 


yall field. 


] 


It can perform several operations simul 


taneousl y—file-searching, sorting, com 


] 
puting, printing and contro a ot 


them remotely from a room known 


system central which operates like 


tele phone ex hange ° 


If one particular fact is meeded 


uickly, 


m central, can sift the 


an interrogation unit, situated 


in syste system's 
100 million facts and come up with the 
inswer within 2 minutes. 


It takes 


in electronic 


a lot of “brawn” to operate 


“brain.” In the case of Biz 


mac, most of this “brawn” is supplied 


users. 


More 


proximately 1 


than 
(Army 


with the 


by women. of the ap 


civilian em 


ployees working system are 


women who swapped their typewriters 


j 


for tapewriters and other complicated 
pieces of electronic wizardry. 


These workers were selected from 


\utomotive Command 


on the basis of aptitude and 


within the Tank 


experi 


ence and were given special on-the 


job training in the operation of Bizmac 


components, 
i ie AINING of programmers, sched 
| in ilvsts, and other key people 
“thinking for the 
problem. We 
make electronics students from supply 


| } 
S} cialists and supply experts [rom elec 


system 


had to 


tronics technicians. Now that we have a 


' 
nucleus of trained operators and techni 


clans, we are training additional work 


ers to meet the demands of Bizmac’s 


increasing work load. Much of the tech 
nical throu th a one 


training 1s done 


year Government-sponsored progran 


organized with the codperation of 


Wayne University, Detroit 
From what we have seen of the 


mac system in operation to date, 


it can contribute si mincs 


feel that 


to our job in two ways. First, it can 


streamline our operations and help the 


system to be more responsive to the 


Army's demands. Secondly, it can 


Save 


the taxpay substantial sums 


money. 


Bizmac contributes to 

many ways. It can save time because 
handles In minutes comple X oper ition 
formerly requiring months of aper 


, a + ] 
work. It can help prevent shortages and 
| 


surpluses ecause it enables us to Tore 


cast our requirements with greater ac 


curacy YT 1 dustribute ] 


stock more evenly 


throughout our worldwide depot sys 


tem. 


3 ; 
Eventually, Bizmac can free a large 


other 
Tank-Automotive Command 


number of employees for jobs 
within the 
and other installations where they ire 
badly needed pecause it W ll take over 


a host of routine clerical functions. 
By pror tine ore Aci 
xy promoting greater efhciency. Biz 
substantial 


On all 


mac should bring about 


economies 1m our 


be ie VC 


operations. 


counts, we that Bizmac. over 


the years, W il] prove to he aw ise invest 
ment—one that will help the Ordnance 
Corps to enhance the combat readiness 


of our Army and the Nation 
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A Real And Present Danger 


THE OLD woopcutT above illustrates an all-glass electric the humor there is a sobering thought: In everv field of 


eenerator. Over this we have superimposed a warning taker uman knowledge a real danger lies in resistance to bold 


from a sign that is actually fastened to a door in one of our ! v ideas. In our own field of advanced electronics we have 


plants in Marvland. In the equipment ar d the sign we never resisted the unusual and we never will. Rather do 


found a moment of amusement to share with you. But with resist the usual, as we seek unique answers to the future 


LITTON INDUSTRIES BEVERLY HILLS, CALIFORN 


Plant I : ( f Vv nd. Ir 


DIGITAL COMPUTERS & CONTROLS RADAR & 
MICROWAVE POWER TUBES AUTOMATIC DATA 
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GENERAL ELECTRIC 


“CONT AINERIZES” 
scrap and waste 

as they accumulate... 
Rome, Ga. Plant 
“Containerizes’ 
Scrap and Waste 
at Accumulation 
Points...One Man, One 
Dempster-Dumpster 
Serve 36 Containers 








Dempster-Dumpster Disposal System 
Serves Todays Industrial Leaders... 





Industrial waste disposal has passed the day of manual shoveling, 
rehandling, shaky bins, wheelbarrows or cumbersome carts. General Electric 


and other leaders “Containerize” waste when and where it originates by 





using clean, big capacity, Dempster-Dumpster Containers. Tremendous sav- 
ings in disposal costs are made with the one-man, one-truck Dempster- 
Dumpster which can service over a hundred accumulation points, picking up, 


hauling and emptying containers on a planned shuttle schedule. 


Savings are so great that thousands of users, large and small have 


amortized their equipment investments in 18 months or less. If you are now 





using costly conventional methods of handling rubbish, waste and scrap in 


your plant, it will pay you to send for the free booklet below. 


FREE: Write Today for Your Copy of 
“How to Reduce Waste Disposal Costs.” 


DEMPSTER BROTHERS, Knoxville 17, Tenn., Dept. O-11 





: Dempster Brothers, Dept. O-11 





Knoxville, Tennessee 


Please Send Without Obligation Your Booklet, 
“How to Reduce Waste Disposal Costs.” 


NAME TITLE 
COMPANY 
ADDRESS 


city . ... AND DUMPED... 
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The following companies have shown by their interest in the design and production of ordnance that they 
to serve the United States through industrial preparedness for national security 
Nation upon which the military might of the armed forces depends 
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Eimco selects 





Torqmatic 


Converter 
for new "105" 


Tractor-Dozer 








N THE “105” Tractor-Dozer Eimco introduces a new concept in 
] earthmoving equipment. Advanced design and engineering 
features—such as up-front operator position, two independent 
final drives and center-mounted power unit—provide 


a new high in efficiency, maneuverability and traction. 


And, when it comes to power, the “105” is a beautifully 
engineered matched team—tfrom fan to final drives. 

Its Allison TC-530 Torqmatic Converter delivers engine 
power instantly and smoothly—gives the “105” 
nimbleness and brute strength that adds up to 


greater push and faster work on every job. 


Eimco selected a TORQMATIC Converter because the engineering 
facts—backed by years of experience in the most demanding 
applications—prove beyond question the greater efficiency and 
versatility inherent to the TORQMaTiIC design. Bring ¢ 

new high in performance and efficiency to your equipment, with 
such cost-saving features as integral engine mounting which 
eliminates troublesome universal adapters—cast converter elements 
for longer service life and full-range horsepower—available only 
with TorQMartic. Take a tip from Eimco and 

more than 80 other manufacturers of 122 types of road-building and 
construction equipment. Get the TORQMATIC story. 


ALLISON DIVISION OF GENERAL MOTORS, Indianapolis, Indiana 


es TORQMATIC DRIVES 
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Peace is his profession 


For more than a decade the officers and airmen of the United State 
Strategic Air Command have wage ace with all the vigor and 


the military once gave only to war. The survival of our civilization in 
lenends 
epenc 


of religion, education, art, science and government flourishes, « 
time profession. In this re 


the men who are practicing peace as a fu 
these professional men are actively dedicated to our way of life 
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Producible Systems 


...at Arma they are a result of creative designing 
and intelligent engineering that is geared to 
efficient manufacturing based on assembly-line 
techniques, interchangeable parts, and unit 
replacement components. 


If you are interested, contact ARMA, 
designers and builders of inertial 
navigation equipment, flight control 
systems, computers, automatic gun 
directors, and the like for today’s 
supersonic aircraft and missiles. 
ARMA ... Garden City, N.Y. 

A division of American 

Bosch Arma Corporation. 


AMERICAN BOSCH ARMA CORPORATIONW 





